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THE NATIONAL BROADBAND PLAN: DEPLOY- 
ING QUALITY BROADBAND SERVICES TO 
THE LAST MILE 


WEDNESDAY, APRIL 21, 2010 

House of Representatives, 

Subcommittee on Communications, Technology, 

AND the Internet, 

Committee on Energy and Commerce, 

Washington, DC. 

The Subcommittee met, pursuant to call, at 10:05 a.m., in Room 
2322 of the Rayburn House Office Building, Hon. Rick Boucher 
[Chairman of the Subcommittee] presiding. 

Present: Representatives Boucher, Markey, Rush, Eshoo, 
DeGette, Doyle, Inslee, Butterfield, Christensen, Castor, Space, 
Welch, Dingell, Waxman (ex officio), Stearns, Upton, Shimkus, 
Buyer, Terry, Blackburn, Griffith, and Latta. 

Staff present: Roger Sherman, Chief Counsel; Tim Powderly, 
Counsel; Amy Levine, Counsel; Shawn Chang, Counsel; Greg 
Guice, Counsel; Sarah Fisher, Special Assistant; Bruce Wolpe, Sen- 
ior Advisor; Phil Barnett, Staff Director; Mitch Smiley, Special As- 
sistant; Elizabeth Letter, Special Assistant; Neil Fried, Minority 
Counsel; Will Carty; Minority Professional Staff; Garrett Golding, 
Minority Legislative Analyst. 

OPENING STATEMENT OF HON. RICK BOUCHER, A REP- 
RESENTATIVE IN CONGRESS FROM THE COMMONWEALTH 

OF VIRGINIA 

Mr. Boucher. Good morning to everyone. We are conducting this 
morning the second in a series of hearings focusing on the National 
Broadband Plan, and I want to commend the members of the Fed- 
eral Communications Commission and their staffs for the truly out- 
standing job that they have done in compiling this plan sorting 
through thousands of comments that have been received from the 
public and providing very thoughtful work and good recommenda- 
tions to the Congress. The United States stands 16th today among 
developed nations in broadband usage and for the benefit of our na- 
tional economy and for our national quality of life, we need to do 
better. 

In preparing the National Broadband Plan the Commission has 
made a major contribution to our effort to evaluate our national 
standing to a far higher number, and we are appreciate to the 
Commission for that work. Broadband in the 21st Century is as im- 
portant as telephone service or electricity service were when they 

( 1 ) 
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were first introduced more than a century ago. Today’s hearing fo- 
cuses on how best to deploy broadband to areas that are unserved 
and underserved so that all Americans, including those in the rural 
regions of our nation, may benefit from this truly essential infra- 
structure. We want to ensure that everyone has access to 
broadband and we also want to ensure that everyone has access at 
meaningful speeds and at truly affordable prices. 

The National Broadband Plan reports that 95 percent of Amer- 
ican homes have access to terrestrial fixed broadband infrastruc- 
ture capable of supporting actual download speeds of at least 4 
megabits per second, leaving approximately 7 million homes 
unserved. I have serious concerns about the accuracy of that num- 
ber and the methodology that was employed in order to derive it. 
It is my understanding that for cable modem service the broadband 
team looked at maps of where every cable operator is authorized 
to provide service. The broadband team assumed that a cable oper- 
ator should have built out to its entire service territory. It also as- 
sumes that each provider was using at least DOCSIS 2.0 tech- 
nology, which would mean that every home within the service area 
could get broadband speeds of at least 4 megabits per second down- 
stream and 1 megabit per second upstream. 

Unfortunately, not every cable operator has deployed service 
throughout its franchise area, and not every cable operator has up- 
graded to DOCSIS 2.0 technology. For DSL service offered by 
phone companies, the broadband team relied on broadband maps 
from states that have already completed those maps. The team cal- 
culated where homes should be able to receive DSL service of at 
least 4 megabits per second downstream, 1 megabit upstream 
based on where those maps indicated there is a broadband infra- 
structure in place. The team also estimated that homes within a 
certain number of feet of central offices should be able to receive 
broadband. The team then extrapolated those figures to the entire 
nation. 

Unfortunately, I think the experience is very different. In my 
own example with my constituency in Virginia the broadband map 
that was provided in my home state of Virginia has proven to be 
less than satisfactory as a genuine predictor of where broadband 
can be found. The map is based on data provided by the telephone 
companies and it over reports the availability of broadband in my 
district, and I am sure elsewhere. I frequently hear complaints 
from constituents who live in communities that the Virginia 
broadband map indicates are served, yet these constituents are per- 
sistently asking for broadband service because today they have 
none. 

To the extent that the team extrapolated data from the Virginia 
broadband map and others like it, I can’t, based on my experience, 
consider those projections to be reliable. I appreciate that Ms. Gil- 
lett will testify in her testimony today that the 95 percent figure 
is intended to be an estimate of homes that should have access to 
broadband based on what is estimated about where incumbent pro- 
viders have deployed the infrastructure. It does not mean that 
someone in an area the broadband plan predicts would have 
broadband service could actually pick up a phone and call their 
service provider and receive broadband service. That is an impor- 
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tant clarification and one that I hope all members will keep in 
mind as we develop policies that are based on the assumptions of 
broadband availability. 

As we will hear from other witnesses on today’s panel, there re- 
main many areas of our nation without access to broadband or with 
access to broadband only at slow speeds and at high prices. It is 
far too soon to declare mission accomplished with respect to the 
goal of making broadband available to all Americans. I want to 
thank our witnesses for joining us this morning. We look forward 
to your testimony. And at this time, I am pleased to recognize the 
gentleman from Florida, Mr. Stearns. 

[The prepared statement of Mr. Boucher follows:] 
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STATEMENT OF CONGRESSMAN RICK BOUCHER 

Subcommittee on Communications, Technology and the Internet Hearing 
The National Broadband Plan: Deploying Quality Broadband Services to the 

Last Mile 

April 21, 2010 

This morning we conduct the second in a series of hearings focusing on the 
National Broadband Plan. I want to commend the FCC for the thoughtful work that 
underlies the plan. 

The United States stands today 16*'' among developed nations in broadband 
usage, and for the benefit of our national economy and quality of life we must do 
better. In preparing the National Broadband Plan, the Commission has made a 
major contribution to our effort to elevate our national standing to a far higher 
number. 

Broadband in the twenty-first century is as important as telephone and 
electricity were when they were first introduced more than a century ago. Today’s 
hearing focuses on how to best deploy broadband to areas that are unserved and 
underserved, so that all Americans, including those in rural areas, may benefit from 
this essential infrastructure. We want to ensure that everyone has access to 
broadband, and we also want to ensure that everyone has access at meaningful 
speeds and affordable prices. 

The National Broadband Plan reports that 95 percent of American homes 
have “access to terrestrial, fixed broadband infrastructure capable of supporting 
actual download speeds of at least 4 mbps,” leaving 7 million homes unserved. I 
have serious concerns about the accuracy of this number and the methodology the 
Broadband Team used to derive it. 

It is my understanding that for cable modem service, the Broadband Team 
looked at maps of where every cable operator is authorized to provide service. The 
Broadband Team assumed that a cable operator should have built out to its entire 
service territory. It also assumed that each provider was using at least DOCSIS 2.0 
technology, which would mean that every home within the service area could get 
broadband speeds of at least 4 mbps downstream and 1 mbps upstream. 
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Unfortunately, not every cable operator has deployed service throughout its 
franchise area, and not every cable operator has upgraded to DOCSIS 2,0 
technology. 

For DSL service, the Broadband Team relied on broadband maps from states 
that have already completed them. The Team calculated where homes should be 
able to receive DSL service of at least 4 mbps downstream andl mbps upstream 
based on where those maps indicated there is broadband infrastructure. The Team 
also estimated that homes within a certain number of feet of central offices should 
be able to receive broadband. The Team then extrapolated those figures to the 
entire country. 

Unfortunately, my experience with the completed broadband map in my 
home State of Virginia has been less than satisfactory. The map is based on data 
provided by the telephone companies, and it over-reports the availability of 
broadband in my district and I’m sure elsewhere. I frequently hear complaints from 
constituents who live in communities that the Virginia broadband map indicates 
are served, yet these constituents are persistently asking me for broadband service 
because they have none. 

To the extent that the Broadband Team extrapolated data from the Virginia 
broadband map and others like it, I cannot, based on my experience, consider it 
reliable. 

I appreciate that Mrs. Gillett will clarify in her testimony that the 95 percent 
figure is intended to be an estimate of homes that s/zowW have access to broadband 
based on what is estimated about where incumbent providers have deployed 
infrastructure. It does not mean that someone in an area the Broadband Plan 
predicts would have broadband service could pick up the phone, call their provider 
and get service. This is an important clarification, and one I hope all Members will 
keep in mind as we develop policies based on assumptions of broadband 
availability. 

As we will hear from other witnesses on today’s panel, there remain many 
areas of our Nation without access to broadband or with access to broadband only 
at slow speeds or high prices. It is far too soon to declare “mission accomplished” 
with respect to the goal of making broadband available to all Americans. 

I want to thank our witnesses for joining us this morning. We look forward 
to your testimony . 
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OPENING STATEMENT OF HON. CLIFF STEARNS, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF FLORIDA 

Mr. Stearns. Good morning, and thank you, Mr. Chairman. 
First of all, Mr. Chairman, I would like to welcome Boh Latta from 
Ohio. He is on our committee and will recognize him and welcome 
him to this great subcommittee. His predecessor Bill Gilmore and 
I came in together, and he served on this committee too, so we are 
delighted to have you. I think all of us in this room and all of the 
folks on the committee would agree that there is tremendous bene- 
fits from broadband. Reaching 100 percent on the present 
broadband is a laudable goal. Most of us wonder what is the best 
way to do it, and I think a lot of us think that it can be done 
through private investment, much like we see either the iPhone or 
the iPad or the iTunes or the multiple of devices just pick up and 
everybody has them whether you are in rural or urban areas be- 
cause the incentives are there. 

For the United States to achieve this ubiquitous broadband de- 
ployment, I believe the private sector will have to show the bulk 
of the financial burden, and our policies on this committee should 
reflect that. As you mentioned, according to the broadband plan, 
approximately 290 million Americans or 95 percent, as you men- 
tioned, Mr. Chairman, the population have access to at least 4 
megabits per second broadband service while approximately 2/3 of 
all Americans, about 200 million people, subscribe to broadband. 

This is up from 8 million 10 years ago, so you can see that it is 
moving forward. All these numbers demonstrate our free market 
pro-investment approach to broadband that it is working. Even if 
the government took no action the broadband plan concludes that 
private sector investment will provide 90 percent of the country 
with access to peak download speeds of more than 50 megabits per 
second by the year 2013. Now if the past decade of broadband in- 
vestment is any guide, the private sector will likely take us the rest 
of the way to the broadband plan goal of reaching 100 million 
households with 100 megabytes per second service by 2020 simply 
letting the private investment pursue its way. 

Although reaching that goal will cost approximately $359 million, 
the cable, telephone, and wireless industries have been investing 
$60 billion a year in broadband, suggesting we could hit the invest- 
ment target within 6 years. That is $350 billion. The recent D.C. 
Circuit ruling that struck down the FCC attempt to regulate 
Comcast network management of internet congestion should fur- 
ther caution straying from our deregulatory approach. Even after 
the decision, the FCC still has plenty of explicit authority to imple- 
ment the broadband plan that they put out. In rejecting the FCC’s 
argument, the D.C. Circuit explained “statements of congressional 
policy can help delineate the contours of statutory authority.” Con- 
gress issued such a policy statement in 1996 when it added Section 
230 to the Communications Act. 

My colleagues, that section makes it the policy of the United 
States to “preserve the vibrant and competitive free market that 
presently exists for the internet and other interactive computer 
services unfettered by federal or state regulations.” So whether to 
revisit that legislative policy which the broadband plan data con- 
firms has worked so well is a matter for Congress and not the 
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FCC’s position. This does not mean, of course, that the government 
has no role. If we are going to subsidize broadband deployment it 
makes sense to concentrate on the 5 percent of the population, 
about 7 million homes, that do not have access to broadband, not 
the 95 percent that already do. We can target the unserved homes 
with an FCC universal service program that has been significantly 
reformed perhaps along the lines outlined in the broadband plan. 

We can also use wireless and satellite services that might better 
reach those hard to serve places, including tribal lands. Govern- 
ment intervention is only appropriate, however, to target those 
homes that are otherwise uneconomic for the private sector to 
reach out and serve. To do otherwise would force the private sector 
to compete against the government or government-funded entities. 
Such skewing of market forces will only harm investment and inno- 
vation in the long run. What Congress and the FCC must do is not 
revert to failed regulatory ideas that were designed for old tech- 
nologies in a monopoly ear marketplace. 

Imposing network neutrality, for example, forcing access to facili- 
ties and regulating rates are the surest way to deter the invest- 
ment we need to reach the broadband plan’s goal. The benefit of 
quality of broadband, I think is obvious to all of us. It is important 
that all Americans, whether in a big city, a rural community or 
tribal land have access to this technology. That I agree. The ques- 
tion remains how do we get there? I don’t think we should let this 
opportunity pass us by. Mr. Chairman, I think there is a great op- 
portunity with these witnesses, and I look forward to hearing their 
opening statements. Thank you. 

Mr. Boucher. Thank you very much, Mr. Stearns. The chairman 
of the Energy and Commerce Committee, the gentleman from Cali- 
fornia, Mr. Waxman, is recognized for 5 minutes. 

OPENING STATEMENT OF HON. H ENRY A. WAXMAN, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF CALI- 
FORNIA 

Mr. Waxman. Thank you very much, Mr. Chairman. Thank you 
for holding this hearing on deploying broadband service to 
unserved and underserved communities across the nation. Because 
broadband is critical to future economic growth and job creation 
every American must have the opportunity to access high quality, 
high speed broadband from a variety of providers. The plan pro- 
vides a blueprint on how the public sector policies can promote de- 
ployment to both unserved and underserved communities. It also 
speaks to ways in which the private sector can act. By utilizing all 
the tools the public and private sectors have at their collective dis- 
posal, we could achieve a primary goal of the National Broadband 
Plan, 99 percent access to high speed broadband within 10 years. 

While there are a number of proposals in the plan, I would com- 
mend the FCC staff for their thoroughness, and I would like to 
take a moment to highlight a couple that I find to be promising. 
For example, the plan recognizes that substantial cost savings can 
occur from better planning and coordination among government re- 
sources and recommends that all federally-funded rights-of-way 
projects include a broadband conduit at the time of construction. 
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This proposal is similar to legislation introduced by Congress- 
woman Eshoo, of which I am a co-sponsor. 

Greater access to rights-of-way at reduced cost can help spur the 
deployment of advanced facilities, not only in urban areas but also 
deeper into rural areas. The plan also highlights specific ways in 
which the federal universal service system can be reformed, and I 
am very encouraged by these proposals. The obvious goal is to 
transform the fund to support broadband networks so that all 
Americans have access, and I am encouraged that the FCC is initi- 
ating the first of these proceedings in its open meeting that is oc- 
curring this morning. I am also encouraged that Chairman Boucher 
is working on draft legislation to help achieve this goal, and I am 
supportive of his efforts. 

The plan also recommends addressing the data roaming issue. 
Consumers will be well served by common sense reform in this 
area. And, finally, I would like to commend the FCC for putting 
forward a proposed time line of its implementation schedule for the 
many proposals in the plan. This is the first time the FCC has so 
clearly outlined its work schedule, and I think that this approach 
is consistent with the chairman’s view that the FCC should be as 
open and transparent as possible. Thank you again, Mr. Chairman, 
for holding this hearing, and I look forward to the testimony of our 
witnesses. 

[The prepared statement of Mr. Waxman follows:] 
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Thank you, Mr. Chairman, for holding this hearing on deploying broadband service to 
unserved and underserved communities across the nation. Because broadband is critical to future 
economic growth and job creation, every American must have the opportunity to access high- 
quality, high-speed broadband from a variety of providers. 


The Plan provides a blueprint on how public sector policies can promote deployment to 
both unserved and underserved communities. It also speaks to ways in which the private sector 
can act. By utilizing all the tools the public and private sectors have at their collective disposal, 
we can achieve a primary goal of the National Broadband Plan - 99 percent access to high-speed 
broadband within ten years. 

While there are a number of proposals in the Plan, and I commend the Federal 
Communications Commission (FCC) staff for their thoroughness, I would like to take a moment 
to highlight a couple that I find to be promising. For example, the Plan recognizes that 
substantial cost savings can occur from better planning and coordination among government 
resources and recommends that ail federally-funded rights-of-way projects include a broadband 
conduit at the time of construction. This proposal is similar to legislation introduced by 
Congresswoman Eshoo of which I am a cosponsor. Greater access to rights-of-ways at reduced 
costs can help spur the deployment of advanced facilities not only in urban areas, but also deeper 
into rural areas. 


The Plan also highlights specific ways in which the federal universal service system can 
be reformed, and I am very encouraged by these proposals. The obvious goal is to transform the 
fond to support broadband networks so that all Americans have access, and I am encouraged that 
the FCC is initiating the first of these proceedings at its Open Meeting that is occurring this 
morning. I am also encouraged that Chairman Boucher is working on draft legislation to help 
achieve this goal, and I am supportive of his efforts. 
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The plan also recommends addressing the data roaming issue. Consumers will be welU 
served by common-sense reform in this area. 

Finally, I would like to commend the FCC for putting forvs ard a proposed timeline of its 
implementation schedule for the many proposals in the plan. This is the first time the FCC has 
so clearly outlined its work schedule, and 1 think that this approach is consistent with the 
Chairman *s view that the FCC should be as open and transparent as possible. 

Thank you again, Mr. Chairman, for holding this hearing, and I look forward to hearing 
from our witnesses. 
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Mr. Boucher. Thank you very much, Chairman Waxman. The 
gentleman from Illinois, Mr. Shimkus, is recognized for 2 minutes. 

OPENING STATEMENT OF HON. JOHN SHIMKUS, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS 

Mr. Shimkus. Thank you, Mr. Chairman. I appreciate this hear- 
ing. I appreciate the panel, and hopefully I will get a chance to sit 
in to a lot of the discussion. I am personally conflicted about the 
broadband plan. I will try to be a little more calm than I was when 
the FCC was sitting before us. And there are a couple of issues. 
Whether the number is 7 million or whether it is larger, the real 
issue is before we deploy we ought to map, and we didn’t do that, 
so we have the cart before the horse, so that is issue one. I have 
been talking numerous times about let us define what the goal is 
that we are trying to achieve and what speed is going to be the 
standard, whether it is 4, 100, whatever, let us get a definition so 
that we know what we are trying to achieve. 

We ought to roll out — government intervention is only appro- 
priate when we want to target those homes that are otherwise un- 
economic for the private sector to serve. I reject this argument that 
it is government’s role to provide a variety of providers, and what 
we see going on is with government taxpayer dollars, we are over- 
building in areas creating a competitive market against incumbent 
providers already when we have at a minimum 7 million people 
who don’t have access. So those of us who represent rural areas 
who may be on dial-up, the appropriate place for government 
money is like we do in the Universal Service Fund to use govern- 
ment help to roll out to areas that are not economic for an indi- 
vidual entity to do, not to overbuild and compete with other tradi- 
tional providers right now. 

So we have a long way to go. We are wasting time and we are 
wasting money to get deployment out to rural America. So, Mr. 
Chairman, it is timely, and we will be watching this process as it 
moves forward. Thank you. 

Mr. Boucher. Thank you very much, Mr. Shimkus. The gen- 
tleman from Michigan, Mr. Dingell, Chairman Emeritus of the En- 
ergy and Commerce Committee, is recognized for 5 minutes. 

OPENING STATEMENT OF HON. JOHN D. DINGELL, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF MICHI- 
GAN 

Mr. Dingell. Mr. Chairman, I thank you for convening today’s 
hearing on the last mile broadband development. It is very impor- 
tant. I fully support the important cause of providing all Americans 
with access to broadband communications. All the same, we must 
ensure that such federal program implemented to do so is based on 
accurate date and grounded in appropriate statutes. There seems 
to be some confusion concerning the actual level of last mile 
broadband infrastructure deployment and adoption across the 
United States. I would remind my colleagues that deployment and 
adoption are not synonymous with one another, and welcome any 
clarification on this matter our witnesses can provide. As many of 
them have rightly noted, accurate data is invaluable to the proper 
design and functioning of any future broadband support mecha- 
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nism. It is also dispensable to proper administration by the agen- 
cies concerned. 

We must also ascertain whether existing statutes are adequate 
to the task of establishing new and functioning support mecha- 
nisms to ensure that all Americans have access to broadband com- 
munications. I note that the National Broadband Plan recommends 
broadening of the Universal Service Fund contribution base. I hope 
our witnesses, especially Ms. Gillett of the Federal Communica- 
tions Commission, will provide the members of this subcommittee 
with their candid opinions concerning the extent to which the com- 
mission’s statutory authority currently permits this. Should it not, 
I again remind our witnesses that the Congress is the sole pro- 
genitor of the commission’s authorities and should be consulted if 
new powers are to be conferred or exercised. 

In closing, I would like to thank the witnesses for appearing be- 
fore us this morning to allow the members of the subcommittee to 
avail themselves of the expertise of our witnesses. To our wit- 
nesses’ dismay, I am sure, I will submit my questions, many of 
them yes or no, for the record, and ask unanimous consent at this 
time, Mr. Chairman, that I be permitted so to do. I also look for- 
ward to continued debate on this matter and other matters related 
to the implementation of the National Broadband Plan. I thank you 
for the courtesy that you extended me this morning, Mr. Chairman. 
I commend you for the hearing, and I yield back the balance of my 
time. 

Mr. Boucher. Thank you very much. Chairman Dingell. The 
gentleman from Alabama, Mr. Criffith, is recognized for 2 minutes. 

OPENING STATEMENT OF HON. PARKER GRIFFITH, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF ALABAMA 

Mr. Griffith. I would like to thank the chairman and ranking 
member for calling this hearing today and also thank all of the wit- 
nesses for your willingness to testify before this committee. Cur- 
rently 95 percent of Americans have broadband access and only 5 
percent do not. We on this committee realize that this is an issue 
of unserved versus underserved. I am here today to advocate for 
deployment of broadband to he unserved areas of our country and 
assure that we properly qualify unserved and underserved. It is im- 
perative that any policies we discuss foster competition. 

In today’s business market, access to broadband is vital from the 
boardroom to the farm, and everywhere in between. I believe that 
we have been moving in the right direction with the deployment of 
broadband. Free market principles and pro-investment policies 
have yielded 200 million subscribers, up from 8 million over just 
the last decade. Over the last 10 years private industry has in- 
vested over $500 billion in broadband deployment. That is a stag- 
gering number and one that confirms that those investments were 
vital to reaching the current 200 million subscribers. If we stay on 
this path and work together, I believe we can meet the goal of pro- 
viding the remaining 100 million homes with access to broadband 
service by 2020. Again, I thank you for your time today, and I look 
forward to hearing your testimony. 

Mr. Boucher. Thank you, Mr. Griffith. The gentleman from 
Massachusetts, Mr. Markey, is recognized for 2 minutes. 
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OPENING STATEMENT OF HON. EDWARD J. MARKET, A REP- 
RESENTATIVE IN CONGRESS FROM THE COMMONWEALTH 

OF MASSACHUSETTS 

Mr. Markey. Thank you, Mr. Chairman. Thank you for having 
this very important hearing. Welcome, Bureau Chief Gillett. I have 
admired your work in Massachusetts over the years, and I am very 
proud to have you now take on this great national responsibility. 
As the lead House sponsor in 1996 of the E-Rate provision, I call 
it the E-Rate, I was going to call it the E-Rate but I didn’t think 
I could get away with it, so I just call it the E-Rate, it is important 
for us to recognize that the children, that adults without broadband 
should have access in schools and in libraries, but increasingly be- 
cause according to the FCC 14 to 24 million Americans do not have 
broadband accessible to them at all and another 93 million Ameri- 
cans have chosen not to purchase broadband even if it is available 
to them, we need strategies that can ensure that broadband does 
reach them. 

And so this is a huge issue for us. The OECD has said that we 
have dropped to 15th in world rankings in broadband deployment, 
so what I think we have to do is relying upon this National 
Broadband Plan to have this discussion. We have to devise ways 
that we harness new advances in technologies, insist on adminis- 
trative efficiencies inside of the programs in order to drive down 
costs and to create savings wherever possible, and we need to shift 
over time to a more rational, stable source of funding while em- 
bracing broadband as a service that all Americans should be enti- 
tled to. It will become the indispensable infrastructure for the 21st 
Century in our country and around the world. It will be a proxy 
for economic growth in all sectors, energy, health care, education, 
all parts of the American economy. 

If we want to be number 1 for the 4 percent of our population 
as opposed to the other 96 percent of the world, we just have to 
decide if broadband is going to be at the center of that national 
strategy. This hearing will go a long way towards helping us to es- 
tablish a long-term plan. Thank you, Mr. Chairman. 

Mr. Boucher. Thank you very much, Mr. Markey. The chair 
would like to add its welcome also to the gentleman from Ohio, Mr. 
Latta, as a new member of our subcommittee. We look forward to 
working with you, and you are recognized for 2 minutes. 

OPENING STATEMENT OF HON. ROBERT E. LATTA, A 
REPRESENTATIVE IN CONGRESS FROM THE STATE OF OHIO 

Mr. Latta. Thank you very much, Mr. Chairman. It is an honor 
for me to be on this subcommittee. I look forward to working with 
you and the other members on the subcommittee. I represent one 
of the most rural areas in the State of Ohio, and I am keenly aware 
of the importance broadband deployment plays in the economic de- 
velopment and in the nexus that this axis has the job creation. I 
feel very strongly that the country’s free market private investment 
approach to broadband expansion has been very successful. It is 
also my understanding that according to the National Broadband 
Plan 95 percent of the population has at least 4 megabyte per sec- 
ond broadband service. I believe that the remaining 5 percent for 
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service should be spent on the unserved areas where areas do not 
have access to broadband. 

We need to carefully look at how to expand service to ensure that 
there is not an unfair advantage to one entity, especially in light 
of the fact that private industry has invested billions of their own 
capital to expand services. Additionally, I am concerned how the 
FCC will define competition with the structure of the plan. Fur- 
thermore, the plan has called for greater collection analysis of the 
competition data. This is a bit worrisome as companies are essen- 
tially being asked to hand over their proprietary data and poten- 
tially fuel competition to their services by the government or their 
private sector counterparts. 

There must be safeguards put in place and an assurance that the 
government does not get in the business of competing with this al- 
ready hyper competitive industry. It is important that while serv- 
ing to reach this remaining 5 percent of the unserved household, 
that jobs are indeed created. I am critical of increasing bureau- 
cratic red tape through any government initiative when the free 
market can do better. We need to assure that any of the require- 
ments are not detrimental to job creation in Ohio or across the 
country. Broadband expansion can help the economy by creating 
new jobs related to the deployment of necessary infrastructure, as 
well as by giving unemployed workers access to tools that will help 
them find and prepare for new jobs. 

It is my hope that the FCC does indeed focus on broadband de- 
ployment which will bring jobs and economic development to rural 
areas and not focus on policy or if the FCC has questionable au- 
thority. I want to thank the chairman again for this opportunity. 
I look forward to hearing the testimony from the witnesses. I yield 
back. 

[The prepared statement of Mr. Latta follows:] 
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Congressman Robert E. Latta 

The Committee on Energy & Commerce 

Subcommittee on Communications, Technology & the Internet 

Opening Statement - For the Record 

MR. CHAIRMAN; RANKING MEMBER STEARNS: Thank you, it is an honor to be 
the most recently appointed member of the Energy & Commerce Committee and I am pleased to 
have been appointed to the Communications, Technology & the Internet Subcommittee. I look 
forward to w'orking with all of you on the important issues before this subcommittee. 

Representing one of the most rural areas of Ohio, I am keenly aware of the importance 
broadband deployment plays in economic development and the nexus this access has to job 
creation. I feel very strongly that the country’s free-market, private investment approach to 
broadband expansion has been very successful. It is my understanding, that according to the 
national broadband plan, 95% of the population has at least 4 megabit-per-second broadband 
service. I believe that the remaining 5% stretch for service should be spent on “unserved” areas, 
where areas do not have access to broadband. 

We need to carefully look at how to expand service to ensure that there is not an unfair 
advantage to any one entity, especially in light of the fact that private industry has invested 
billions of their own capital to expand services. Additionally, 1 am concerned with how the FCC 
will define “competition” within the structure of the plan. Furthermore, the plan has called for 
greater collection and analysis of competition data. This is a bit worrisome to me as companies 
are essentially being asked to hand over their proprietary data to potentially fuel competition to 
their sert'ices by the government or their private sector counterparts. There must be safeguards 
put in place and an assurance that the government does not get into the business of competing 
with this already hypercompetitive industry. 
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It is imperative that while striving to reach this remaining 5% of the unserved 
households, that jobs are indeed created. I am critical of increasing bureaucratic red tape through 
any government initiative, when the ftee market can do it better. We need to ensure that any new 
requirements are not detrimental to job creation in Ohio and across the country. At a time when 
the unemployment rate is over 1 2% in many parts of my District, we need to work towards 
creating new, high paying jobs. Broadband expansion can help the economy by creating new 
jobs related to the deployment of the necessary infrastructure, as well as by giving unemployed 
workers access to tools that will help them find and prepare for new jobs. I am hopeful this will 
be the case, as the so called “stimulus bill”, or ARRA, has done anything but create an 
environment that is conducive to job growth in Ohio. On the contrary, we have seen a continued 
increase in the unemployment rate since the bill was signed into law. It is my hope that the FCC 
does indeed focus on broadband deployment, which will bring jobs and economic development 
to rural areas, and not focus on policy areas where the FCC has questionable authority. 

Mr. Chairman, thank you for this opportunity, and I look forward to hearing the 
testimony from the witnesses on the panel today. [Yield Back] 
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Mr. Boucher. Thank you very much, Mr. Latta. The gentle lady 
from California, Ms. Eshoo, is recognized for 2 minutes. 

OPENING STATEMENT OF HON. ANNA G. ESHOO, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF CALI- 
FORNIA 

Ms. Eshoo. Thank you, Mr. Chairman, for scheduling this hear- 
ing to continue to explore options for deploying broadband in ways 
that all Americans, not just some, but all Americans will have ac- 
cess to it. The National Broadband Plan makes inclusion an essen- 
tial priority with a goal of reaching, as we know, 100 million house- 
holds with 100 megabits per second service by 2020. I think that 
this is an ambitious plan, and I think it is just what we need to 
do. We need to be ambitious given, as you stated earlier, our 16th 
position in the world. We can’t afford to leave some Americans in 
the dust while others move ahead with broadband access in a way 
that turns the underserved and the unserved regions of our nation 
into virtual reality ghost towns. 

I am pleased that the National Broadband Plan contains ideas 
already offered by members. I introduced one that would require 
broadband conduit to be installed for federal highway projects. It 
is the dig once concept, which is what I call it anyway, and I think 
it makes sense from the financial and administrative sense. We can 
guarantee the infrastructure that goes where our highway system 
goes and reap the cost savings of doing a 2 for 1 dig. And so I hope 
to see this move. I think it is smart. I think it makes sense. It is 
pragmatic, and I look forward to seeing it happen. 

Inclusion and access can’t be achieved without funding, and I 
think that we need to update the Universal Service Fund to recog- 
nize broadband as a primary communications tool. Certainly, Rep- 
resentative Matsui’s bill moves in that direction. I support it. Mr. 
Markey’s bill, which takes the E-Rate program to the next level, I 
am proud to support. So I think that we need to build in these 
pieces of legislation in order to keep moving ahead. We are only 
going to reach the last mile, in my view, with a unified sense of 
purpose. As I look out at the witnesses here today there is a di- 
verse range of interest, and I am looking forward to hearing how 
you see us reaching and serving the last mile in a way that is in- 
clusive and affordable. So thank you, Mr. Chairman, for continuing 
this series of hearings. They are most valuable, obviously, on the 
broadband plan, and I can’t wait for the implementation phase. I 
yield back. 

Mr. Boucher. Thank you very much, Ms. Eshoo. The gentle lady 
from the State of Tennessee, Ms. Blackburn, is recognized for 2 
minutes. 

OPENING STATEMENT OF HON. MARSHA BLACKBURN, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF TEN- 
NESSEE 

Ms. Blackburn. Thank you, Mr. Chairman, and I thank you for 
the hearing and for the focus that we have on this issue. And I 
want to say welcome to all of you who are before us today. We are 
glad you are here. I will tell you if we had been doing our work 
in the manner in which we should have been, you would not have 
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to be here today. We do need to put our attention on the 7 million 
people that do not have access to broadband, and that should be 
the focus of our attention. But we should have gone about our map- 
ping processes first and then we should have issued the definitions 
of what unserved and underserved were going to be. Instead, this 
committee after much discussion, decided that that would be boot- 
ed to the FCC who then decided they would boot it on to others. 

So we need to look at where we are placing the ability to deter- 
mine what this is. Now do local governments have a role to play 
in this? They do, but they don’t need to be competing with private 
companies. That is why we need to be looking at these definitions, 
and then making a determination how we go about with completing 
the rest of this broadband access but not driving up costs for the 
consumer. I am looking forward to hearing what you all have to 
say, and welcome to the committee. Mr. Chairman, I yield back. 

[The prepared statement of Ms. Blackburn follows:] 
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Honorable Marsha Blackburn (TN-07) 

Committee on Energy and Commerce 
Subcommittee on Communications, Technology, and the 

Internet 

Hearing: “The National Broadband Plan: Deploying Quality 
Broadband Services to the Last Mile” 

Opening Statement 
April 21, 2010 

Thank you, Mr. Chairman. It has been very well documented that 
95% of the country has access to Broadband. Therefore, I need to 
reiterate my belief that we need to spend our time focusing on the 
5% of the country (or more specifically, the 7 million homes) that 
do not have access to Broadband services. 

There is no doubt that municipalities can not provide broadband as 
well, or as efficiently, or as economically competitively as private 
companies However, there is a role for the government to get 
involved in these remote areas where private investment is not 
occurring. But again, municipalities must focus their role in areas 
where it is otherwise economically unappealing for private 
investment. We don’t need government competing with the 
private sector. This would only drive up costs and take away good 
paying jobs. 

I look forward to hearing from each of the panelists and discussing 
how we can best work to insure that we connect broadband to the 
unserved before we refocus our efforts on the underserved. 


I yield back the balance of my time. 
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Mr. Boucher. Thank you very much, Ms. Blackburn. The gentle 
lady from the Virgin Islands, Ms. Christensen, is recognized for 2 
minutes. 

OPENING STATEMENT OF HON. CLIFF STEARNS, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF FLORIDA 

Mrs. Christensen. Thank you. Chairman Boucher, and Ranking 
Member Stearns for this second hearing on the National 
Broadband Plan. As a representative of a district that is second to 
last in broadband penetration the implementation of the last mile 
is very important to my constituents as it is to tribal areas and 
many communities of color who I am sure make up much of the 
14 to 24 million Americans to whom broadband is unavailable or 
the 93 million or more who are not using it. These communities are 
at a health, educational, and economic disadvantage, and so the op- 
timal deployment of the last mile as well as the middle mile and 
efforts to increase adoption are critical if our communities are to 
thrive and our nation is to remain competitive. 

I think that the National Broadband Plan’s recommendation to 
expand universal service program to cover broadband and the ex- 
pansion of the Community Connect program are a great start. I 
look forward to the discussions on these and other recommenda- 
tions during this hearing, and while I recognize that this hearing 
is not specifically on BTOP or BIP they represent an immediate in- 
vestment opportunity to the territories, many of which are long dis- 
tances from the mainland and depend greatly on broadband deploy- 
ment. To date only 2 grants were awarded to the territories in 
round one. It is my hope they will do better in round two because 
it is important that we get the funding to these areas. I would also 
like to welcome our witnesses and look forward to their testimony 
and the discussion on broadband funding and deployment today. 
Thank you. 

Mr. Boucher. Thank you, Ms. Christensen. The gentleman from 
Nebraska, Mr. Terry, is recognized for 2 minutes. 

OPENING STATEMENT OF HON. LEE TERRY, A REPRESENTA- 
TIVE IN CONGRESS FROM THE STATE OF NEBRASKA 

Mr. Terry. Thank you, Mr. Chairman, for holding this hearing, 
and I look forward to the series of hearings that we will have on 
the National Broadband Plan. That said, I do hope that the actual 
last mile wired line and wireless providers will be able to testify 
in future hearings. They are doing an excellent job according to the 
plan, which states that approximately 290 million Americans, 95 
percent of the population, have access to at least 4 megabits per 
second broadband service. If we are going to meet the goals set out 
in the plan then it makes sense to have federal programs like the 
Universal Service Fund concentrate on the small 5 percent of the 
unserved population that do not have access to broadband. 

These homes are primarily in very rural areas in which it is oth- 
erwise uneconomic for the private sector to serve. As we have seen 
by the massive investments made over the last decade, the private 
sector is more than willing to provide service to the rest of the 
country. It should come as no surprise to anyone in this room when 
I say I truly hope this committee will have the opportunity to ad- 
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vance a much-needed USF reform bill, and which the chairman 
and I have worked so hard on over the years. Again, I think you. 
Chairman Boucher, for holding this hearing and look forward to fu- 
ture hearings. I yield back the rest of my time. 

Mr. Boucher. Thank you very much, Mr. Terry. The gentleman 
from Pennsylvania, Mr. Doyle, is recognized for 2 minutes. 

Mr. Doyle. Thank you, Mr. Chairman. I waive. 

Mr. Boucher. Thank you. The 2 minutes will be added to your 
time for questioning our witnesses. The gentleman from North 
Carolina, Mr. Butterfield, is recognized for 2 minutes. 

OPENING STATEMENT OF HON. G.K. BUTTERFIELD, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF NORTH 

CAROLINA 

Mr. Butterfield. Thank you, Mr. Chairman, for holding this 
hearing today on deploying broadband to the last mile. While the 
majority of Americans enjoy access to a fast broadband connection 
there is a significant segment that does not, and so my comments 
today will be for those who do not have access to broadband. Those 
who fall into that category either use dial up or simply go without 
the technology that connects us to the internet. These unserved 
and underserved regions should be of the highest concern to those 
who are charged with fulfilling Congress’ intent of nationwide and 
universal broadband deployment and accessibility. I am concerned 
of the amount of BTOP and BIP funds that have been awarded to 
date. Out of the $7.2 billion appropriated to NTIA and RUS, only 
a little more than $2 billion has been awarded. 

With a tremendous need, particularly in rural areas like mine, 
more must be done to expeditiously award qualified applicants. 
More than a dozen applications came from my district, yet only 1 
statewide middle mile infrastructure project has been funded. That 
award will benefit my state by connecting anchor institutions, hos- 
pitals, and libraries, but will not benefit my constituents that still 
lack a home connection. The National Broadband Plan also rec- 
ommends that municipalities lacking access to affordable 
broadband fill the void through a municipally-owned operator. This 
is already happening in a municipally-owned city in my district, 
Wilson, North Carolina, where Green Light, the city’s municipally- 
owned broadband, is providing fiber to home for every customer at 
an affordable cost. 

The city applied for round 1 of BTOP funds and was not funded 
and it does not qualify for BIP second round funding. Having in- 
vested $30 million of their own money, the city has built a success- 
ful world class system only to be denied federal assistance for its 
continued operation. Wilson is lucky to have been able to sustain 
themselves for so long, but other regions of the district simply go 
without access to the tools that we all take for granted. Mr. Chair- 
man, my time has expired. I want to thank you for your leadership 
on this issue. I look forward to hearing from the witnesses. I yield 
back the balance of my time. 

Mr. Boucher. Thank you, Mr. Butterfield. The gentleman from 
Vermont, Mr. Welch, is recognized for 2 minutes. 
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OPENING STATEMENT OF HON. PETER WELCH, A REPRESENT- 
ATIVE IN CONGRESS FROM THE STATE OF VERMONT 

Mr. Welch. Thank you very much, Mr. Chairman, and Ranking 
Member Stearns. Vermont is intimately familiar with the chal- 
lenges of last mile broadband deployment. We have got close to 20 
percent of Vermonters currently lacking access to high speed 
broadband, and the majority of Vermont lacks access to state of the 
art communication tools like Wi-Fi and town centers and mobile 
television services, so we have got a long way to go. And, of course, 
in this day and age access to broadband is no longer a luxury, it 
is a necessity, and for Vermont and other states like Vermont to 
compete in the 21st Century, we have got to take ^eater strides 
towards achieving universal access, and to fail in this effort would 
be to fail large slots of rural America, including Vermont. 

So that is why I support the National Broadband Plan proposed 
reform of the Universal Service Fund and expansion of the Com- 
munity Connect pro^am. We have got to reach that goal of deploy- 
ing broadband facilities capable of actual download speeds of 4 
megabits upload speeds of 1 megabits to 99 percent of the unserved 
population by 2020. I am hoping to learn more today. I appreciate 
you being here and all of the work that you are doing and look for- 
ward to getting from where we are to where we need to be as 
quickly as possible. And I yield back. 

Mr. Boucher. Thank you, Mr. Welch. The gentle lady from Flor- 
ida, Ms. Castor, is recognized for 2 minutes. 

OPENING STATEMENT OF HON. KATHY CASTOR, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF FLORIDA 

Ms. Castor. Thank you. Chairman Boucher, for calling this 
hearing, and welcome to our witnesses. Since the Comcast 
BitTorrent case, many people have been wondering what is in store 
for the National Broadband Plan. The plan’s overarching mission 
is very important, and that is to bring the tremendous power of the 
internet to all Americans, rural or urban, rich or poor, young or 
old. So in my view the last mile is not just about geography. There 
are millions of Americans, many of them in well-served commu- 
nities like mine, who simply do not have the resources to take ad- 
vantage of the world at their fingertips. In addition, the Universal 
Service Fund has served many telephone users well over the years 
but it is time for an update, and the plan aims to reform the USF 
and bring it into the broadband age, and I am supportive of these 
efforts. 

Many of you have heard me mention before that Floridians over 
time have paid into the USF much more than we have received 
back and we need reform. I want to make sure that the funds are 
intended for broadband and adoption in the new versions of the 
USF are distributed more evenly across communities in the last 
mile in the truest sense of that phrase. I would also like to hear 
what the witnesses have to say about the FCC’s ability to reform 
the USF in the post-Comcast BitTorrent world. We need to figure 
out if the FCC has the authority it needs to make changes to how 
we pay into the USF and expand it to include broadband. 

Regulatory uncertainty is not good for business and it is not good 
for consumers, so now it is time for Congress and the FCC to dig 
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in and do what it takes to bring the real world infrastructure that 
gets us to the last mile. Thank you all, and I look forward to your 
testimony. I yield back. 

Mr. Boucher. Thank you, Ms. Castor. The gentleman from Illi- 
nois, Mr. Rush, is recognized for 2 minutes. 

OPENING STATEMENT OF HON. BOBBY L. RUSH, A REP- 
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS 

Mr. Rush. Thank you, Mr. Chairman. I want to thank the rank- 
ing member and say good morning and welcome to each one of our 
witnesses here today. I want to thank you for appearing to offer 
your views on the program as well as your recommendations on 
how to best deploy broadband to individuals and families in 
unserved and underserved areas. In 1989 there was a blockbuster 
movie produced and directed by Kevin Costner called the Field of 
Dreams, and Kevin Costner plays an Iowa corn farmer, Ray 
Kinsella, who hears voices that tell him to build — if he would build 
it, he would come or they would come. Going on blind faith and his 
interpretation of what those voices have commanded of him, Ray 
invests extraordinary measures of times and resources to construct 
a baseball diamond in his corn field. 

Nearly a year later, and following the jeers of neighbors and im- 
pending bankruptcy, his vision becomes manifest when the ghosts 
of Chicago White Sox, including the infamous Shoeless Joe Jack- 
son, appear literally out of thin air to practice and play on that 
corn field diamond. The top leaders and management of commu- 
nication companies have not only told us but are showing us time 
and time again that they are not like Ray Kinsella. Unlike Mr. 
Kinsella, they are not novices in business. Unlike Mr. Kinsella, 
these business leaders are driven by the prospects of generating 
hard cash assets and handsome returns for their shareholders. 
And, unfortunately, unlike Ray, some of these companies have lost 
touch with the vision of their own founders to be content with mod- 
est profits while erring on the side of consistently growing their 
networks through all economic cycles. 

Just a generation or two ago, a large percentage of these compa- 
nies and even public utilities were owned by a wider basis of share- 
holders. Many of these shareholders held but a few shares of stock 
in a given company and were content to know that their invest- 
ment would provide them with predictable income and stable divi- 
dends. These wide bases have strengthened increasingly over the 
years and some of these companies have been reorganized so as to 
avoid or to minimize their public interest obligation and duties 
under the law. They are now comprised of smaller and smaller 
groups of extremely wealthy individuals and giant financial institu- 
tions whose interest in expanding their networks are inseparable 
from what the last few sets of quarterly profits on these companies’ 
income statements show. Therein lies the rub, Mr. Chairman, and 
members of the subcommittee. How can we find that swing spot 
where network expansion and broadband deployment intersect 
with the motives of emerging and mature communications compa- 
nies alike. 

And I will be listening intently to what the witnesses have to say 
today in their testimony, and during the question and answer pe- 
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riod to hear how best Congress can promote the goal of the Na- 
tional Broadband Plan, deploying broadband facilities to 99 percent 
of the unserved population by the year 2020. We are in 2010 now. 
Ten years isn’t a lot of time. Let us start talking and start working 
and start making it happen. Thank you. I yield back the balance 
of my time. 

Mr. Boucher. Thank you very much, Mr. Rush. The gentleman 
from Washington State, Mr. Inslee, is recognized for 2 minutes. 

Mr. Inslee. Thank you. I just want to note where the longest 
last mile is, which is in the tribal communities, and hope that we 
can discuss ways to advance finishing that longest last mile. We 
have got infrastructure challenges. We have got government rela- 
tionship challenges. We have got some good progress with 57 tribes 
out in Washington. I think there are things we can do, and I hope 
we will talk about ways to get that done today. Thanks. 

Mr. Boucher. Thank you, Mr. Inslee. The gentle lady from Colo- 
rado, Ms. DeGette, is recognized for 2 minutes. 

Ms. DeGette. Mr. Chairman, these are obviously concerns that 
we share even in urban districts as I discussed at the last hearing. 
And with that, I will submit my opening statement and look for- 
ward to the testimony. 

Mr. Boucher. Thank you very much, Ms. DeGette. We will add 
2 minutes to your time for questioning our panel of witnesses. We 
turn now to our panel, and I want to welcome each of them. I will 
say just a brief word of introduction about each, and then we will 
be very pleased to hear from you. Sharon Gillett is the Chief of the 
Wireline Competition Bureau at the Federal Communications Com- 
mission, and was a participant in the construction of the National 
Broadband Plan. David Villano is the Assistant Administrator of 
the Telecommunications Program at Rural Development at the 
U.S. Department of Agriculture. Joe Garcia is the Regional Vice 
President for the National Congress of American Indians. Derek 
Turner is a Research Director for Free Press. Mark Dankberg is 
the Chairman and CEO of ViaSat, Inc. Austin Carroll is the Gen- 
eral Manager of the Hopkinsville Electric System from Hopkins- 
ville, Kentucky. And Jeffrey Eisenach is the Managing Director and 
Principal for Navigant Economics LLC. 

We welcome each of you this morning, and without objection your 
prepared written statements will be inserted in the record. We 
would welcome your oral summaries and ask that you try to keep 
those to approximately 5 minutes. Ms. Gillett, we are glad to have 
you here. Congratulations on the fine work with the broadband 
plan, and we look forward to hearing from you. 
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STATEMENTS OF SHARON GILLETT, CHIEF, WIRELINE COM- 
PETITION BUREAU, FEDERAL COMMUNICATIONS COMMIS- 
SION; DAVID VILLANO, ASSISTANT ADMINISTRATOR, TELE- 
COMMUNICATIONS PROGRAM, RURAL DEVELOPMENT, U.S. 
DEPARTMENT OF AGRICULTURE; JOE GARCIA, REGIONAL 
VICE PRESIDENT, NATIONAL CONGRESS OF AMERICAN INDI- 
ANS; S. DEREK TURNER, RESEARCH DIRECTOR, FREE PRESS; 
MARK DANKBERG, CHAIRMAN AND CEO, VIASAT, INC.; AUS- 
TIN CARROLL, GENERAL MANAGER, HOPKINSVILLE ELEC- 
TRIC SYSTEM; JEFFREY A. EISENACH, MANAGING DIRECTOR 
& PRINCIPAL, NAVIGANT ECONOMICS LLC 

STATEMENT OF SHARON GILLETT 

Ms. Gillett. Thank you, Chairman Boucher, Ranking Member 
Stearns, and members of the subcommittee for the opportunity to 
testify today about broadband deployment as described in the Na- 
tional Broadband Plan. I am also submitting a technical paper that 
the FCC is publishing on the topic, and I request that it be made 
part of the record. 

Mr. Boucher. Without objection. 

[The information appears at the conclusion of the hearing.] 

Ms. Gillett. Thank you. As you know, the plan stems from a 
Congressional directive to ensure that all people in the U.S. have 
access to broadband capability. To meet that objective, the FCC 
needed to size the gap between current broadband deployment lev- 
els and the goal of deployment to everyone. Given the limited state 
of available data on broadband deployment, sizing the gap was not 
a simple task. It involved considerable effort to gather the best 
available data and incorporate it into a comprehensive model of the 
current status of broadband deployment. This model considers a 
housing unit to have access to broadband capability if it is close 
enough to today’s telephone or cable network infrastructure such 
that a service provider can deliver broadband at actual speed of 4 
megabits per second download and 1 megabit per second upload 
today. 

The model estimates that 95 percent of the housing units in the 
U.S. can be served from today’s infrastructure, meaning that about 
14 million Americans cannot be served. Just because a housing 
unit can be served, however, does not mean that it is. There is no 
guarantee that a provider makes a retail service available to every 
home that its network is capable of serving. As a result, the actual 
number of citizens who cannot purchase broadband service is likely 
higher than 14 million. Limitations in the model data sources also 
contribute to sensitivities in the 95 percent estimate. 

For example, we relied on public cable industry data, which esti- 
mates that 90 percent of housing units are reachable with cable- 
based broadband. This data attributes cable broadband availability 
to entire cable franchise areas if any part of the franchise area is 
served with two-way capability. This attribution is accurate in 
most, but not all, cases, and accordingly the 90 percent figure may 
be an overstatement. The plan’s estimate of an additional 5 percent 
of housing units that are reachable only through telephone-based 
broadband is similarly based on limited data. The model relied on 
data for a number of states as an input to a statistical regression 
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analysis that allowed us to adapt the conclusions from these states 
to the rest of the nation. 

And I will add that exactly because of the kinds of concerns 
raised by Chairman Boucher, we did not rely on Virginia data as 
one of the states. As is generally the case though with statistical 
extrapolation there is also estimates rather than exact figures. As 
a complement to the broadband infrastructure modeling effort, we 
also analyzed FCC broadband subscribership data recognizing that 
such analysis is an imperfect means of assessing broadband avail- 
ability. This analysis suggests that 92 percent of Americans live in 
areas where broadband service is offered, meaning that as many as 
24 million Americans live in areas where broadband service is not 
offered. 

Based on these 2 methods of sizing the broadband deployment 
cap, we conclude that broadband is unavailable to approximately 
14 to 22 million Americans. The model developed for the plan also 
estimates the financial commitments needed to reach unserved 
homes and the likely resulting revenues. This financial modeling 
shows that for today’s unserved homes, which are largely located 
in low density rural areas. The private sector business case to 
reach them simply does not add up. While the market has done a 
great job of getting broadband to much of America, market incen- 
tives alone will not be enough to reach the homes that remain 
unserved today. Just as the current Universal Service Fund was in- 
strumental in ensuring the availability of telephone service to over 
99 percent of Americans, so too will a financial commitment to uni- 
versal broadband service be necessary to ensure that broadband 
availability surpasses 95 percent in the future. 

Two helpful developments should improve data on the unserved. 
First, as a result of the Broadband Data Improvement Act, states 
are now gathering data about broadband deployment and by next 
February this data will be integrated into a national broadband 
map. Second, later this year the FCC will propose revisions to its 
broadband data gathering methodology consistent with rec- 
ommendations in the plan. We look forward to working with Con- 
gress, industry representatives, and public interest advocates to 
fashion a new regime of broadband data collection that will provide 
Congress and the FCC with the relevant data we need while re- 
specting industry’s concerns regarding data that is legitimately 
competitively sensitive. 

Allow me to conclude by sharing with you that when I served as 
a state commissioner, lack of broadband availability was the top 
constituent complaint for legislators from rural districts, and now 
such complaints are the most frequent correspondence I receive 
from members of this august body. The addresses are all over the 
country but the issues are the same. In homes without broadband 
children are at an educational disadvantage. Parents are shut out 
from jobs that require online applications and no one can access 
critical government information and services online. If you live in 
one of those homes, it matters little to you whether broadband is 
available to 90, 92 or 95 percent of Americans. What matters most 
is that broadband is not available to 100 percent of the home that 
you live in. 
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Solving that problem lies at the heart of the National Broadband 
Plan and reflects the very core of the FCC’s mission in the 21st 
Century to work to make sure that America has world-leading high 
speed broadband networks. Thank you again for inviting me to tes- 
tify and I will be happy to address any questions. 

[The prepared statement of Ms. Gillett follows:] 
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Written Statement of 
Sharon Gillett 

Chief, Wireline Competition Bureau 
Federal Communications Commission 

“The National Broadband Plan: Deploying Qualify Broadband Services to the 

Last Mile” 

Hearing before the 

Subcommittee on Communications, Technology, and the Internet 
United States House of Representatives 
April 21, 2010 

Chairman Boucher, Ranking Member Steams, Members of the Subcommittee, thank you 
for the opportunity to testify today about broadband deployment as described in the 
National Broadband Plan. 

As you know, the Plan stems from a Congressional directive that the FCC prepare a 
“national broadband plan” that “shall seek to ensure that all people of the United States 
have access to broadband capability,” include a strategy for affordability and adoption of 
broadband communications, and also recommend ways that broadband can be harnessed 
to tackle important “national purposes.” 

To meet the Plan’s first objective of ensuring “that all people of the United States have 
access to broadband capability,” it was necessary for the FCC to size the gap - that is, to 
determine the difference between where we are today on broadband deployment, and 
where the Congressional directive tells us we need to be, namely that “all people of the 
United States have access to broadband capability.” 

Sizing the gap was not a simple task, given the limited state of data that is currently 
publicly available about where broadband infrastructure and service are available in the 
United States. As a result, determining the current status of broadband deployment 
involved considerable effort to gather the limited but best available data and incorporate 
it into a model that used statistical techniques to extrapolate where necessary. All models 
have limits, as they depend upon assumptions regarding inputs and analyses. But the fact 
that no model is a perfect representation of reality does not diminish the value of models 
as a useful analytical tool. 

In the model developed for the National Broadband Plan, a housing unit is determined to 
have “access to broadband capability” if it is located close enough to today’s telephone or 
cable network infrastructure that it is technically feasible for a service provider to deliver 
broadband to those homes at actual speeds of 4 Mbps download and 1 Mbps upload 
today. Using that definition of access, the Plan estimates that 95% of the housing units in 
the U.S. can be served from today’s infrastructure, meaning that at least 7 million U.S. 
housing units, or about 14 million Americans, cannot be served. 
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Just because a housing unit can be served, however, does not mean that it is served. 

There is no guarantee that a provider makes a retail service available to every home that 
its network is capable of serving. As a result, the actual number of citizens who cannot 
purchase broadband service is likely to be higher than 14 million. 

Limitations in the data sources available to the FCC and used for the model also 
contribute to sensitivities in the estimate that 95% of U.S. housing units can be served 
with broadband today. For example, the cable industry data we used comes from Warren 
Media’s Media Prints database, a public source that estimates 90% of housing units are 
reachable with cable-based broadband. This source attributes cable broadband 
availability to entire cable franchise service areas if any part of the franchise area is 
served with broadband. While this attribution is accurate in most cases, it is not accurate 
in all, and as a result the 90% figure may be an overstatement. 

The Plan’s estimate of an additional 5% of housing units reachable only through 
telephone-based broadband - typically Digital Subscriber Line (DSL) technology - is 
similarly based on limited data. The model relied on proprietary telephone network data 
that was available for a number of states, which we then used as an input to a statistical 
extrapolation technique (regression analysis) that allowed us to adapt the conclusions 
from these states to the rest of the nation. As is generally the case when statistical 
extrapolation techniques are used, the results are estimates rather than exact figures. 

The broadband infrastructure deployment model developed for the Plan is not the only 
method the FCC is using to determine the size of the broadband deployment gap in the 
U.S. We also analyzed broadband subscribership data that we collect from service 
providers. Although analysis of broadband subscribership data is an imperfect means of 
assessing broadband availability, this analysis suggests that 92 percent of Americans live 
in areas where broadband service is offered, meaning that as many as 24 million 
Americans live in areas where broadband service is not offered. 

While the results of this analysis are imperfect, they are, like the like the output of the 
Broadband Plan team model, a reasonable indicator of broadband availability. Based on 
these two methods of detemiining the size of the broadband deployment gap, we believe 
that broadband is unavailable to approximately 14 to 24 million Americans. 

In addition to estimating the number of unserved housing units in the U.S., the model 
developed for the Plan also estimates the financial commitments needed to reach the 
unserved homes, and the likely revenues that would result for a commercial provider. 

This financial modeling showed us that for today’s unserved homes, largely located in 
low-density rural areas, the private sector business case to reach them simply does not 
add up. While the market has done a great job of getting broadband to much of America, 
market incentives alone will not be enough to reach these remaining unserved homes. 

Just as the current Universal Service Fund was instrumental in ensuring the availability of 
telephone service to over 99% of Americans, so too will a financial commitment to 
universal broadband service be necessary to ensure that broadband availability surpasses 
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95% in the future. 

It is also important to clarify that the 95% estimate refers to availability of broadband, 
not adoption. The Plan estimates the current adoption rate at 65%, meaning that 93 
million Americans have chosen not to purchase broadband even if it is available to them. 
Cost, relevance, and digital literacy are important factors influencing those decisions. 

This is a different set of issues from those affecting the 14 to 24 million Americans for 
whom broadband is simply not available where they live, meaning that those who want 
to purchase broadband simply cannot. 

The good news is that better data about broadband deployment is on the way. Two 
developments already in process should improve our ability to estimate more precisely 
the number and locations of Americans unserved with broadband. As a result of the 
Broadband Data Improvement Act, administered by the NTIA with technical assistance 
from the FCC, states are now gathering, primarily from industry, the first round of data 
that is specifically targeted at mapping broadband deployment. By next February, this 
data will have been integrated into the first national broadband map, which, as Congress 
directed, will be interactive and searchable. 

In addition, later this year the FCC will propose revisions to its broadband data gathering 
to implement the Plan’s recommendations regarding collecting a wider range of 
broadband data points so that questions about broadband availability can be answered 
more accurately in the future. We look forward to working with Congress, industry 
representatives, and public interest advocates to fashion a new regime of broadband data 
collection that will provide Congress and the FCC with the relevant data it needs to track 
progress, while respecting industry’s concerns regarding data that is legitimately 
competitively sensitive. 

When I served as a state commissioner, I learned that lack of broadband availability was 
the top constituent complaint to legislators from the rural and mountainous western 
portion of Massachusetts. And as Chief of the FCC’s Wireline Bureau, far and away the 
most frequent correspondence I receive from members of this august body contains the 
same constituent complaint. The addresses are all over the country, but the issues are the 
same. In homes without broadband, children are at an educational disadvantage, parents 
are shut out from jobs that require online applications, and no one can access critical 
government information and services online. If you live in one of those homes, it may 
matter little to you whether broadband is available to 90, 92, or 95% of Americans. What 
matters most is that broadband is not available to 100% of the home you live in. And that 
is the problem that the National Broadband Plan is ultimately aimed at solving. 

Thank you again for inviting me to testify and I will be happy to address any questions. 
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Mr. Boucher. Thank you very much, Ms. Gillett. Mr. Villano. 

STATEMENT OF DAVID VILLANO 

Mr. Villano. Thank you. Chairman Boucher, Ranking Member 
Stearns, members of the committee, thank you for the opportunity 
to discuss the Department of Agriculture’s broadband program, 
specifically USDA’s Community Connect Grant Program, adminis- 
tered by our Rural Utilities Service. We appreciate the work and 
support you and members of Congress have provided to help build 
a strong, dependable and affordable broadband infrastructure in 
rural areas. Rural development is truly committed to the future of 
rural communities. Throughout my 33-year career with rural devel- 
opment, I have worked in virtually all the programs, including 
business, housing, community facilities, and most recently our 
Telecommunications Program. 

My career began in the field and since coming to our national of- 
fice in Washington, D.C., I have seen firsthand the tremendous im- 
pact that our investments made in rural communities. In my cur- 
rent position, I am responsible for all rural development tele- 
communication programs, and I can think of no program more fun- 
damental to the future of rural America. The expansion of advance 
telecommunication network strengthens our nation’s economy and 
its growth. Yet, in our rural communities internet use trails that 
of urban areas. At RUS, we view modern broadband infrastructure 
investment and rural economic competitiveness as a fundamental 
building block of sustaining economic development. 

Communities lacking access to modern broadband service are at 
a severe disadvantage. During the past 60 years, RUS has provided 
nearly $19 billion in loans and grants to build communication in- 
frastructure in rural communities across the United States. Since 
1995, all RUS financed telecommunication facilities have been 
broadband capable. Our broadband loan program created by the 
2002 Farm Bill has provided over $1.1 billion in loans to more than 
90 broadband projects in rural communities spanning 42 states. 
Our distance learning and telemedicine program, also part of the 
2002 Farm Bill, provides loans and grants for educational opportu- 
nities and health care services such as computer networks, tele- 
medicine capabilities, electronic medical records, and interactive 
educational facilities to rural communities. 

To date, our distance learning and telemedicine program have 
funded nearly 1,000 projects in over 40 states totaling $400 million. 
In 2009, the American Recovery and Reinvestment Act provided an 
additional $2.5 billion for broadband loans and grants. The Recov- 
ery Act allows USDA to provide a flexible mix of loans, grants, and 
loan-grant combinations similar to our water and community facil- 
ity programs, which will make more project in unserved areas fea- 
sible and eligible for funding. 

Our Community Connect grant program was created in 2002 to 
meet the needs of totally unserved areas. Community Connect pro- 
vides grants to eligible applicants to establish broadband service on 
a community-oriented connectivity basis. Broadband service funded 
through the program must foster economic growth and deliver en- 
hanced educational, health care, and public safety services. Com- 
munity Connect has provided more than $98 million funds to pro- 
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vide broadband services in 197 unserved communities, including 
some of the lowest income, neediest, and often highest cost to serve 
areas in the nation. Twenty-five percent of them have gone to trib- 
al areas. The demand for our Community Connect program has 
been considerable. Last year alone, RUS received over 200 applica- 
tions requesting over $200 million for the $13 million that we had 
available. 

An excellent example of the impact of the Community Connect 
program is the grant awarded to Sacred Wind Communications. 
This $436,000 Community Connect grant made in 2005 funded 
broadband service for the community of Huerfano, New Mexico, on 
the Navajo reservation. Today, Navajos of all ages come to the cen- 
ter to use the computers to check their e-mail, perform searches, 
job hunt, do homework assignments, play educational games, apply 
to college, and to meet with others for social and e-commerce busi- 
ness purposes. In October of 2009 American Express announced 
that Sacred Wind Communications was voted the most aspiring 
small business in America in the company’s Shine a Light contest. 
This is but one example of how Community Connect serves a cata- 
lyst for sustainable broadband adoption in rural areas. 

There is no single solution to the complicated mission of bringing 
advanced telecommunication services to every citizen. Government 
incentives, cost support mechanisms, changes in technology, and 
private investment all play a role. The $98 million invested 
through our Community Connect program is just one tool in the 
toolbox to achieve the Administration and Congress’ broadband pol- 
icy goals. As the most longstanding direct federal grant program to 
promote rural broadband Community Connect is worthy of further 
study to draw lessons learned, not only in terms of broadband de- 
ployment but in the impact on economic development, health care 
opportunities, education, and other key indicators of the vibrancy 
of local communities. These lessons can be applied to the analyst 
of much larger investments now being undertaken through the Re- 
covery Act to promote broadband throughout the United States. 

Rural communities will always face challenges in competing eco- 
nomically but they are stronger today because or the partnership 
forged at USDA’s Rural Development. It is an honor and a privi- 
lege to work with you and our federal partners throughout the 
Obama Administration to make affordable broadband service wide- 
ly available throughout rural America. Thank you again for invit- 
ing me here to testify. I will be glad to address any questions you 
may have. 

[The prepared statement of Mr. Villano was unavailable at the 
time of printing.] 

Mr. Boucher. Thank you very much, Mr. Villano. Mr. Garcia. 

STATEMENT OF JOE GARCIA 

Mr. Garcia. Good morning. I am Joe Garcia, and I am the cur- 
rent chairman of the All Indian Pueblo Council in New Mexico, and 
also the vice president representing the National Congress of 
American Indians, also former president of the National Congress. 
Chairman Boucher, Ranking Member Stearns, and members of the 
committee, thank you for the opportunity to provide this testimony 
on the great potential of the National Broadband Plan to serve In- 
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dian country. Today, some 90 percent of Native Americans living 
in Indian country do not have affordable or reliable high speed ac- 
cess to the internet. The economic, cultural and human significance 
of that fact cannot be underestimated. Connecting Indian country 
with the world can reverse centuries of isolation and neglect. 

In the National Broadband Plan, however, Indian country was 
not an afterthought. Concepts such as a tribal-centric deployment 
models and core community institutions are now becoming part of 
the FCC’s vocabulary. The FCC now understands that carriers 
have often stopped at the borders of Indian country and why tribes 
often find themselves as the only ones willing to make the commit- 
ment to provide these services to their citizens. These lessons have 
taught us an important fact about telecom and Indian country. De- 
ployment must be sustainable before it can ever hope to be profit- 
able. 

The submission of the plan to Congress is only the beginning of 
this process. This morning, I would like to highlight 5 rec- 
ommendations. Our written testimony also expands beyond the 
comments here today. First and foremost, the plan recommends 
that Congress establish a tribal broadband fund to bring services 
to tribal headquarters and other anchor institutions, as well as as- 
sisting tribes in deployment planning, infrastructure build out, fea- 
sibility studies, technical assistance, business plan development 
and implementation, digital literacy, and outreach. Only a new sep- 
arate fund will ensure that broadband is actually deployed in In- 
dian country. 

The existing BIP and the BTOP programs funded at $7.2 billion 
will not be sufficient to close the broadband availability gap. While 
a handful of tribal projects receive funding from the Recovery Act, 
it will take an additional $1.2 billion to $4.6 billion specifically tar- 
geted for the tribal broadband fund to begin to close the digital di- 
vide. Second, and equally important, is the creation of the FCC Of- 
fice of Tribal Affairs. To be credible and effective, the FCC must 
give the office sufficient resources, authority, and jurisdiction over 
communication issues affecting Indian country. Congress must in- 
crease funding for the FCC’s Indian telecom initiatives so that it 
can genuinely develop and drive a tribal agenda. This new office 
should be an effective instrument of the FCC and voice for tribal 
nations in Washington. 

Third, the universal fund should be reformed with a special em- 
phasis on the unique nature of Indian country. For instance, a li- 
brary in Indian country may be different from what a library looks 
like elsewhere, but that is no reason to deny support. Indian 
schools need support not only for their classrooms but also for their 
dormitories where children need the internet to study. As sovereign 
nations, tribes need a seat at the table for ETC designations for 
USF support. In changing USF, however. Congress not inadvert- 
ently cut the only wire going into Indian country. The current ana- 
log telephone High Cost and Tribal Lifeline and Link-Up programs 
are vital to Indian Country and must not be negatively affected. To 
assist with this transition, we also urge Congress to establish a 
tribal seat on the USF Federal-State Joint Board. 

Fourth, tribes need spectrum, spectrum that is often in the 
hands of licensees that have not used it to bring service to Indian 
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country. The FCC should reclaim dormant spectrum and make it 
available to tribes who actually deliver services. This must be more 
than just unregulated or White Space spectrum. It must consider 
dormant licensed spectrum as well. Finally, we urge congressional 
support for the adoption of a Tribal Priority to address the many 
barriers to entry. The Tribal Priority that was recently adopted by 
the FCC for broadcast spectrum is well grounded in strong con- 
stitutional principles based on the political status of tribal nations 
as sovereign entities. 

A new tribal priority should be used with reclaim spectrum to 
ensure that it is actually used for broadband services to tribal 
lands but it should also be used by the FCC beyond spectrum to 
barriers across the commission’s rules. At this point, I would like 
to just say that at Ohkay Owingeh — Ohkay Owingeh is the Place 
of the Strong People. We live 25 miles from the state capital of 
New Mexico, Santa Fe. The Los Alamos National Lab, where I re- 
tired from, exists just 25 miles away, and yet our little community 
had no access to the internet. A phone company was there but it 
only brought DSL services, and my brother lived less than 1/8 mile 
away from where I lived. He had DSL. I didn’t have DSL. But we 
took that opportunity to say we need access. And so we went and 
did a proposal to USDA some years ago. We got funded, and now 
we have wireless service in our community thanks to our own ef- 
forts and to the funding from USDA. 

But that is really what life is about in this country is that if you 
live in the rural areas and remote areas that is where the non-ac- 
cess is the biggest culprit for America. While new congressional 
funding actions are essential, there will be a strong return on your 
investment by engaging tribal governments and community institu- 
tions, by taking a tribal-centric approach to deployment, by digging 
once and by sharing infrastructure efficiently. Federal funding will 
produce a bountiful return and will actually save money in the long 
run. In closing, there is one important benefit that I cannot fail to 
mention and that is the sense of empowerment that broadband can 
bring. The ability to shape one’s own future to provide a better 
world for new generations is an important part of what we mean 
by tribal sovereignty. 

The National Congress of American Indians looks forward to con- 
tinuing our mutually beneficial relationship with the FCC and Con- 
gress as we all work to implement effectively the National 
Broadband Plan while finally moving Indian country to the fore- 
front of technology. Thank you so much. 

[The prepared statement of Mr. Garcia follows:] 
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The National Broadband Plan April 21, 2010 

Good Morning. Chairman Boucher, Ranking Member Stearns, and Members of 
the Committee, thank you for the opportunity to provide this testimony on the 
impacts and potential of the National Broadband Plan (Plan) to serve Indian 
Country. 

Today, approximately 90 percent of Native Americans living in Indian Country do 
not have high-speed access to the internet. The economic, cultural and human 
significance of that fact cannot be underestimated. Connecting Indian Country 
with the rest of the world can reverse centuries of isolation and neglect. The 
Plan supports tribal sovereignty and self-determination and empowers tribal 
nations to shape the future health and welfare of their communities with this 
critical infrastructure. Broadband has the great potential to empower tribes and 
their institutions in an unprecedented way, and afford Native American people 
and nations their rightful place in a world economy of ideas and opportunities. 

We applaud the FCC for recognizing this in its National Broadband Plan. 

We believe that the FCC now has a better understanding of the needs and 
opportunities for Indian Country than at any time in recent memory. The priorities 
of Indian Country have been included in national communications policy in an 
unprecedented and meaningful manner. Concepts such as a “tribal-centric” 
deployment models and “core community institutions” are now becoming part of 
the Commission’s vocabulary. The FCC now understands that traditional 
carriers, for whatever reason, have often stopped infrastructure deployment at 
the borders of Indian Country, regardless of whether those borders are in remote 
areas, or whether those borders are directly adjacent to highly populated areas. 
Tribal nations thus often find themselves as the only entity willing to make the 
commitment of resources and strategic planning to provide communications 
services to their citizens. 

The FCC must ensure that the opportunity for tribal nations to deploy services in 
their own communities is developed and expanded in the new broadband 
mechanisms. The traditional model of telecommunications deployment in this 
country - maximizing profits from residential customers that have driven urban 
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and suburban build out - simply does not work in rural America and especially 
does not work in Indian Country. Careful examination of successful models has 
proven that before tribal enterprises can become profitable, they first must 
become sustainable. Whether acting independently or in concert with a 
responsive industry partner tribal lands solutions are successful when the 
sovereign local knowledge base is involved. Tribal governments and core 
institutions, both tribal and federal, have to be engaged in the development, not 
just informed of It after the fact. This engagement must come from the FCC and 
other federal agencies in the form of consultation and coordination, and from the 
communications industries in the form of synchronized tribal-centric business 
planning. Indian Country knows that the incredible benefits of broadband will be 
achieved only through the genuine pursuit of these efforts. 

The submission of the Plan to Congress is only the beginning of this process. 

For our purposes today, the Plan’s recommendations fall into two categories: 1) 
Recommendations that require new statutory authority or funding from Congress; 
and 2) Recommendations the FCC and other agencies can implement under its 
own authority and without additional Congressional funding. NCAI and its 
partners, along with several tribal organizations participated heavily in the Plan 
docket and several of our recommendations were adopted by the FCC. The 
FCC listened closely to Indian Country and took action, and we now hope that 
Congress will listen closely and take action. 

I. Recommendations that Require Additional 
Congressional Authority or Funding 


In order to shift the paradigm of so little deployment on tribal lands, certain key 
recommendations will require new congressional funding. The single most 
important recommendation found within the National Broadband Plan with regard 
to all of Indian Country is the Tribal Broadband Fund. We do not support 
increased funding for its own sake, but do support funding that is targeted to: 
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• comprehensive infrastructure development deployment and planning; 

• immediate-need Technical support and training to help tribes get their 
programs “shovel ready,” and 

• sustainable adoption of broadband and digital literacy in Indian Country. 

As the Plan indicates in Section 8.4, the Tribal Broadband Fund should be 
created to support these and “a variety of purposes, including bringing high-end 
capacity connectivity to tribal headquarters or other anchor institutions, 
deployment planning, infrastructure build out, feasibility studies, technical 
assistance, business plan development and implementation, digital literacy and 
outreach”, as well as “small, targeted grants on an expedited basis for Internet 
access and adoption programs." These many elements are the critical elements 
necessary to the future of broadband in Indian Country and without this new tribal 
broadband fund, that future will not be realized. 

Only a new, separate fund will ensure that broadband is actually deployed in 
Indian Country. The National Broadband Plan notes, and the recent experiences 
of tribal nations demonstrates, that the existing Broadband Initiatives Program 
(BIP) and Broadband Technologies Opportunity Program (BTOP) at RUS and 
NTIA, funded at $7.2 billion, will not be sufficient to close the broadband 
availability gap. While a handful of tribal projects received funding from the 
Recovery Act, the record before the FCC reflects, and it is justifiable to expect, 
that it will take $1 .2 to $4.6 billion, specifically targeted to the many purposes of 
the Tribal Broadband Fund. To be clear, these numbers assume the involvement 
of up to 25% of the tribal nations, so it is only enough to get a good start. These 
figures are sound estimates arrived at in coordination with the New America 
Foundation and backed up by on-the-ground numbers from actual successful 
wireless, fiber, and hybrid deployments among the tribal nations. This level of 
serious commitment is what it will take to close the infamous digital divide in 
Indian Country. 
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Further, it is very important that the FCC remain directly involved in the 
development of this fund. Only a flexible, “tribal-centric” planning approach to 
administering such a fund wiil allow it to succeed. The FCC must continue to 
consult with tribal nations and their institutions, and work with Congress, to refine 
this figure, develop proposed legislative provisions, and ensure the successful 
implementation of the Tribal Broadband Fund. 

In order to take these steps, and several others, as recommended in Section 9,7 
of the Plan, the FCC will create a new Office of Tribal Affairs. Long awaited, this 
development is quite welcome as the new Office is a necessary first step to 
coordinating on many tribal initiatives in the Plan. At its outset, the FCC must 
ensure the effectiveness of the Office of Tribal Affairs, It must be fully staffed 
and funded to deal with the many issues. To be credible and effective, the FCC 
must give the Office sufficient authority and jurisdiction over communications 
issues affecting Indian Country. To serve the Commission as a whole, and to 
coordinate effectively with tribal nations, other federal agencies, and the 
communications industries, it must be empowered, as the Plan states: “to 
develop and drive a tribal agenda in coordination with other FCC bureaus and 
offices and to manage the FCC-Tribal Broadband Task Force,” if it becomes just 
another “Tribal desk” in another federal agency, it will not be an effective 
instrument of the FCC or voice for Native Americans in Washington. 

Perhaps this is the second most important development in the Plan. Congress 
should do its part to ensure the effectiveness and future success of the new 
Office as well. It should provide additional funding to the FCC to support the 
efforts of the FCC’s Office of Tribal Affairs as it will further develop and expand 
the FCC’s Indian Telecommunications Initiatives. These Initiatives should 
become one of the responsibilities of the Office of Tribal Affairs, the Indian 
Telecommunications Initiatives can be developed beyond the routine workshops 
to envision increased direct, face-to-face consultation and diverse types of 
training opportunities through new methods of tribal outreach and coordination. 
Additionally, we support funding that will allow tribal representatives to participate 
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in FCC University training programs, in order to acquire the expertise needed to 
thrive in a digital world. 

Funding is necessary for broadband adoption and sustainability. Billions of 
dollars of infrastructure do little good unless the operation of these networks is 
sustainable. Indian Country needs more access to broadband. A study by 
Native Public Media and the New America Foundation, “New Media, Technology 
and Internet Use in Indian Country, ’’ shows that Native Americans who have 
access to broadband use it, and use it in ways that urban and suburban residents 
couldn’t imagine. But more Native Americans also need to understand the 
benefits that broadband brings: access to additional government services like 
education and health care, access to jobs, and access to new business 
opportunities that provide a real chance to end generational poverty and 
unemployment prevalent in Indian Country. Broadband means access to a new 
and better future. 

Certain technical aspects of the Universal Service Fund should be reformed 
where congressional action is needed. The Schools and Libraries programs, for 
example, were designed without regard to what constitutes a “library” in Indian 
Country. Similarly, the current program has the unintended effect of allowing E- 
rate support for classrooms at Indian boarding schools, but not in dormitories, 
where children need access to the internet to study. 

When Congress and the FCC consider an overhaul to the Universal Service 
Fund, they must carefully balance the old and the new. Because of the high cost 
of delivering broadband in Indian Country, coupled with high unemployment and 
poverty rates, broadband programs similar to the High Cost and Enhanced Tribal 
Lands Low Income Lifeline and Link-Up programs will need to be established. 

As this change occurs, however. Congress and the FCC must not inadvertently 
“cut the only wire” going into Indian Country. The current analog telephone High 
Cost and Lifeline and Link-Up programs are vital to Indian Country and must not 
be negatively affected. In regions of many different reservations, telephone 
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penetration is still well below 50%. Simply eliminating current telephone 
programs to provide funding for broadband could widen the communications gap. 
To assist with this transition, and considering the unique needs of Indian Country, 
we support the FCC’s recommendation that Congress amend the 
Communications Act, as part of its USF overhaul, to establish a tribal seat on the 
USF Federal-State Joint Board. 

We also support the Plan’s recommendation that Congress amend the 
Communications Act to allow anchor institutions on tribal lands to share 
broadband network capacity funded by the E-rate or the Rural Health Care 
program with other community institutions. 

Additional funding, wholly separate from the Tribal Broadband Fund and directly 
in other agency budgets, is also needed to enable federal facilities in Indian 
Country to upgrade their connections. The Plan suggests that Congress 
appropriate $29 million to Indian Health Service for the purposes of upgrading its 
broadband service for Indian hospitals and telemedicine. Medical needs in 
Indian Country are great, and doctors are few. Telemedicine provides the hope 
that quality medical services can be made available to Native Americans, even 
those in the most remote reaches of America. Federal law enforcement and 
public safety on tribal lands faces similar dire challenges, exacerbated by 
interoperability needs. 

Finally, there is also one other lesser-known federal program that is vital to 
communications needs in Indian Country. The Department of Commerce’s 
Public Telecommunications Facilities Program (PTFP) is a matching-grant 
program that provides resources for public radio and television stations to invest 
in equipment. Again this year, the PTFP program has been zeroed out. Many 
tribes have been able to use PTFP funds to get new stations on the air or to 
replace aging equipment. These stations are incredibly important to listeners 
who do not have access to other sources of communications. Recently, new 
licensing windows have meant many new stations will be coming on line in Indian 
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Country. Importantly, these potential PTFP grantees represent media-related 
tribal anchor institutions that will play an important role in successful “tribal 
centric” broadband deployment planning and digital adoption. In a world of 
converging technologies, these stations and future broadband media entities are 
key in their diversity and localism. Congress should fully fund the PTFP 
program. 

II. Recommendations the FCC and other Agencies Can Implement Now 

NCAI supports a number of recommendations that the FCC can implement under 
current statutory authority. These recommendations include: 

• Establishing a Federal-Tribal Broadband Initiative through which the 
federal government coordinates with tribal governments on broadband- 
related policies, programs and initiatives. This Initiative is in harmony with 
the Presidential Memorandum of November 5, 2009, in which President 
Obama called on all federal agencies to improve coordination with tribes. 
Efforts related to the Tribal Broadband Fund and many other issues, such 
as the Rights-of-Way Taskforce, will only flourish is properly coordinated. 

• Facilitating Tribal access to broadband funding opportunities. The 

American Recovery and Reinvestment Act set forth laudatory community 
oriented goals of stimulating broadband deployment through the BTOP 
program at NTIA and the BIP program in the Rural Utilities Service. 
Unfortunately, relatively few American Indian and Alaska Native projects 
have been funded by these programs because the funding has been for 
applications of projects that were “shovel ready.” This meant that the 
applicant had to have a small army of accountants and engineers to score 
high enough in the evaluation criteria to win an award for a project that 
could claim to be “shovel ready." More fundamental than this, the BIP and 
BTOP programs scoring criteria did not align with the situations in many 
parts of Indian Country, 
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The Department of Agriculture and RUS is to be congratulated for the 
changes it made in the course of the second round to make the BIP 
program more available to tribal nations. The Department of Commerce 
and NTIA should be recognized for its many efforts to coordinate and 
consult with tribes on proposed BTOP projects. However, for the vast 
majority of Indian Country, with certain important exceptions, timing and 
circumstances outweighed these opportunities. 

In the future, these agencies will be able to seize upon the lessons 
learned about Indian Country within the tight deadlines and scoring 
methods of the Recovery Act programs. The Department of Agriculture 
should continue its consultations on its Significantly Underserved Trust 
Areas regulations to provide a tool to remove the barriers to entry within its 
own authorizing laws and regulations. Ultimately, the FCC, NTIA, and 
RUS need to provide planning grants or additional advance time and 
assistance to tribes, most of whom don’t have the in-house expertise to 
prepare future BTOP and BIP like applications that compete against 
established telecommunications carriers. 

• Including Tribal governments in the decision-making process for 
modifying the Universal Service Fund. Tribes should have a voice in 
revisions to the Universal Service Fund, especially in the area of Eligible 
Telecommunications Carrier (ETC) designation. Anytime Universal 
Service funding implicates tribal communities tribal governments and their 
institutions should be engaged in consultative dialogue. If a provider or 
carrier is seeking ETC status for tribal lands, this should necessitate the 
consultative involvement of the tribal nation being affected. Improved 
planning and deployment will result, and ultimately, the most effective use 
of Universal Service support should be the goal of all involved. To foster 
and increase the dialogue and knowledge of Indian Country in the 
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administration of the Universal Service Fund. NCAI supports the FCC's 
establishment of a tribal seat on the USAC Board of Directors. 

• Recognizing and meeting the unique spectrum needs of Indian 
Country. One area of the Plan where we feel the FCC’s analysis and 
recommendations much reach further was in the area of access to 
spectrum in Indian Country, tribes need spectrum that is often in the 
hands of licensees that have not used it to bring service to Indian Country. 
The FCC should reclaim dormant spectrum and provide it directly to tribes, 
or to tribal-controlled entities who will actually deliver services. This effort 
must contemplate more than just unregulated or White Space spectrum, 
as the FCC recorhmends, but must consider dormant licensed spectrum 
as well. Economic development and community needs require robust 
long-term solutions and the growth of services that are also predicated on 
licensed spectrum. 

To this end, Indian Country needs a better "seat at the table” in the 
broadband mapping process. Tribes should be both contributors to the 
NTIA Broadband Mapping efforts in the near term and the FCC’s 
“spectrum dashboard” program, but also have access to that data to 
corroborate and develop its accuracy. Far too often Indian Country has 
been “sold a bill of goods” when it comes to broadband - services that 
may theoretically be available, but in practice are denied to residents of 
Indian Country. Moreover, the speedometer of the “dashboard” must be 
accurate when it comes to services actually delivered to Indian Country. 

For those portions of Indian Country that do receive broadband, the actual 
throughput on many of these systems (especially satellite and shared 
wireless systems), is often far below the advertised speed. Congress and 
the FCC must invest the resources necessary to obtain an accurate map 
of true broadband capabilities in Indian Country. 
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• The FCC should adopt a Tribal Priority policy to address barriers to 
entry in its regulations and policies, similar to the Tribal Priority policy it 
has adopted for broadcast spectrum, and has indicated in the Plan that it 
will apply to non-broadcast spectrum. The Tribal Priority that was recently 
adopted for broadcast spectrum is well grounded in strong constitutional 
principles based on the political status and classification of Tribal nations 
as sovereign entities, rather than racial or ethnic preferences, and in a 
correspondingly strong and effective rational basis rules. For example, to 
the extent that the FCC determines that spectrum which could be used to 
deliver broadband to Indian Country has been warehoused or remains 
fallow, as described above, that spectrum should be reclaimed, and the 
Tribal Priority applied to ensure that that spectrum is actually used to 
deliver broadband services to tribal lands. 

This Tribal Priority rationale should be extended beyond the spectrum 
licensing arena at the FCC. The FCC should utilize all the constitutional 
legal tools it has to address the work it will do to bring broadband 
availability to Indian Country. Areas such as the Universal Service Fund 
could see successful development in such an approach, as they have 
before. In 2000, the Universal Service Fund rules for ETC designations 
and the low income Lifeline and Link-Up rules saw significant 
improvement and tribal communities saw the beneficial significant 
increase of telephone services increase when tribal specific rules, based 
on aspects of federal Indian law and policy, were developed. The 
Enhanced Tribal Lands Lifeline and Link-Up Program can be regarded as 
a significant pre-cursor to the FCC’s much needed Tribal Priority 
approach. 

The National Broadband Plan should be regarded as a timely investment in 
Indian Country. As stated above, the Tribal Broadband Fund, and other 
initiatives, will most likely and justifiably cost billions of dollars. However, this 
critically important funding will see an immediate return on investment and will 
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actually save monetary costs in the long run through better pooling of broadband 
capacity across agencies. 

While new Congressional funding and actions are essential, the forward 
coordination on many fronts will also ensure its effectiveness. By engaging tribal 
governments and their core community institutions, by taking a tribal-centric 
approach to deployment, by "digging once” and using infrastructure efficiently, 
federal funding will produce a bountiful return. 

Another return on investment will be realized as well. This is found in the 
valuable lessons learned from the case studies of broadband deployments in 
Indian Country outlined in the above referenced NPM and NAF New Media 
Study: Tribal deployments not only spur economic development directly on 
reservations but also spur economic and business development on surrounding 
areas populated by both Native and non-Native Americans. Rather than 
broadband ending at the border of Indian Country, these deployments begin in 
Indian Country and then expand beyond reservation borders to enrich the lives of 
their neighboring communities in an entire region. 

There is one important benefit that I cannot fail to mention, and that is the sense 
of empowerment that comes with surmounting technological barriers and 
harnessing the power of a communications medium. That sense of 
empowerment, the ability to shape one’s own future to provide a better world for 
new generations, is an important part of what we mean by “Tribal Sovereignty.” 

The National Congress of American Indians looks forward to continuing our 
mutually beneficial relationship with the FCC and Congress as we all work to 
implement effectively the National Broadband Plan while finally moving Indian 
Country to the forefront of technology. 
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Attachment : Native Public Media and the New America Foundation, “New Media, 
Technology and Internet Use in Indian Country” 
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Mr. Boucher. Thank you, Mr. Garcia. Mr. Turner. 

STATEMENT OF S. DEREK TURNER 

Mr. Turner. Chairman Boucher, Ranking Member Stearns, and 
members of the committee, I thank you for the opportunity to tes- 
tify today on the important issue of the FCC’s National Broadband 
Plan. I am the research director for Free Press, a public interest 
organization dedicated to public education and consumer advocacy 
on communications policy. We have for years worked to ensure that 
the principles and goals in the Communications Act are translated 
through the public policy process into a reality for all Americans. 
Thus, we welcome the call for the FCC to produce a National 
Broadband Plan and we were very pleased that Congress requested 
the plan contain an evaluation of the status of broadband deploy- 
ment. Good data is a requirement for good policy, and as Congress 
has recognized for too long policymakers have not had the right 
data to understand the problems in our broadband market. 

But as important as quality data is, it is equally important that 
the information be presented in a way where all the caveats, as- 
sumptions, and uncertainties are made extremely clear. Congress 
asked that the National Broadband Plan evaluate the status of 
broadband deployment and despite a valiant effort, I think that the 
information presented to Congress in the plan, particularly the way 
it is presented, overstates the actual availability of broadband serv- 
ice in America. In particular, the information presented in the plan 
serves to understate the magnitude of the underserved broadband 
problem, implying that high quality services are offered in most 
rural areas when we know that they probably are not. This is part- 
ly the result of some questionable assumptions that underlie the 
data but at a high level it is the result of an unfortunate presen- 
tation of the information that can be misleading. 

The National Broadband Plan reports that 95 percent of U.S. 
housing units have access to broadband infrastructure capable of 
supporting actual download speeds of at least 4 megabits per sec- 
ond and actual upload speeds of at least 1 megabit per second, a 
service quality threshold which is the plan’s national availability 
target. This finding is presented prominently in this map and the 
broadband plan, a figure with the title availability of 4 megabits 
per second capable broadband networks in the United States. Now 
when I hear the word availability or am told that something is 
available, I think that means that I could get the item or service 
because someone is offering it. But the plan’s 95 percent available 
4 megabit finding is not supported by data on what services are ac- 
tually being offered. 

The finding is largely based on the assumption that where cable 
services are such infrastructure is capable of delivering broadband 
service at this quality, but this is like saying if I build a grocery 
store on top of a mountain that is served by a forest road, bread 
is therefore available in my store because that forest road gives me 
the capability of bringing bread there. But if I had no bread on the 
shelf or if the bread is stale the customers won’t much care that 
I have the capability of getting it there. The problems with this es- 
timate only serve to highlight the fact that the FCC currently lacks 
adequate information on the actual state of broadband availability 
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despite years of public and congressional pleas for better data. This 
need not be the case. 

The commission has for nearly 2 years failed to act on its own 
proposal to collect broadband availability data and now despite the 
fact that the National Broadband Plan strongly recommends that 
the FCC finally gather this data, the commission has signaled its 
intent to delay the matter even further by starting another pro- 
ceeding all the way at the end of this year. As I said at the start, 
good data is a requirement for good policy, but so too is a strong 
commitment to efficiency and good ideas in the face of entrenched 
interests. The National Broadband Plan does set out a plausible vi- 
sion for modernizing the Universal Service Fund, one that Free 
Press generally supports. However, this USF transition plan still 
leaves in place many of the more problematic aspects of the exist- 
ing subsidy system, including the lack of a determination of where 
subsidies are actually needed to keep rates at a quality and a rea- 
sonably comparable rate. 

Also, the plan proposed to bring unserved areas 2010 era tech- 
nology but not until 2020. This raises concerns whether these net- 
work's will be scalable to reach future universal service goals. If we 
follow such a path, we may ultimately end up just replacing one 
form of the digital divide with another where urban Americans 
have world-class quality networks while rural America is stuck 
with second class access. In closing, as Congress moves forward 
with the oversight of the National Broadband Plan and with its 
own ideas on universal service reform it should be aware of all the 
caveats in the data. Policymakers need the right information to en- 
sure our broadband infrastructure challenges are met in the most 
efficient manner possible. I thank you for your attention and look 
forward to your questions. 

[The prepared statement of Mr. Turner follows:] 
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Summary of Testimony of S. Derek Turner, Research Director, Free Press 

The FCC is poised to transition the existing Universal Service High Cost Fund to a Connect America 
Fund. This massive policy shift is the cornerstone of the Commission’s National Broadband Plan and is the 
FCC’s response to the Congressional directive for die agency to produce a plan that ensures “that all people 
of the United States have access to broadband capability.” We commend the Commission for taking this 
significant first step toward making universal broadband a reality, but have several concerns about the details 
of the proposal. First and foremost, we have concerns about the assumptions that underlie the analytical 
foundation of this transition plan. 

Congress requested that the Nationjd Broadband Plan contain “an evaluation of the status of 
deployment of broadband service,” and the Plan reported back that 95 percent of U.S. housing units have 
access to broadband facilities capable of delivering at least 4 megabits per second (Mbps) in actual 
downstream speeds, and 1 Mbps in actual upstream speeds. However, the assumptions that underlie this 
assessment are quite suspect, and the figure itself likely overstates the true nature of broadband deployment in 
rural America. The estimate has five major underlying flaws: incorrect assumptions of full Internet service 
deployment within the cable TV service footprint; incorrect as.sumpt!ons about the uqje of cable modem 
technologies deployed; predictions of DSL deployment based on existing state deployment maps that are 
perhaps flawed themselves; incorrect assumptions about the capabilities of deployed DSL facilities; and 
ignorance of middle-mile data transport constraints that may lead to an overstatement in the available quality 
of deployed last-mile facilities. Combined, these assumptions serve to understate the true nature of the 
underserv'cd broadband problem, and if relied upon for long-term policymaking, may confound efforts to 
bring true high-quality services to every corner of the Union. 

The problems with this estimate only serve to highlight the fact that the FCC currently lacks 
adequate information on the actual state of broadband availability, despite years of public and Congressional 
pleas for better data. This need not be the case. The Commission has for nearly two years failed to act on its 
own proposal to collect broadband availability data. And now, despite the fact that the National Broadband 
Plan strongly recommends that the FCC finally gather this availability’’ data, the Commission has .signaled its 
intent to delay the matter even further. 

Good data is requirement for good policy, as is a strong commitment to efficiency and good ideas in 
the face of entrenched interests. The National Broadband Plan does set out a plausible vision for 
modernizing the old USF to ensure universal access to current-generation quality broadband services. 
However, the transition plan stOl leaves in place many of the more problematic aspects of the existing subsidy 
system, including the lack of a determination of where subsidies arc actually needed in order to keep rates and 
service quality reasonably comparable to rates and quality in urban areas. Further, the transition plan 
maintains the existing regulatory support structure, where carriers are reimbursed based on their total network 
cost minus any regulated revenues. This support structure fails to recognize that the high revenue earning 
potential of existing rural broadband networks may lessen the need for ongoing subsidy support. The 
transition plan also appears to adopt a path that brings unserved areas up to par with 2010-cra technology, 
but not until 2020. This raises concerns whether these networks will be scalable to reach future 
universalization goals. If we follow such a path, we may ultimately end up just replacing one form of the 
rural-urban digital divide with another. 

As Congress moves forward with oversight of the National Broadband Plan and vnth its own ideas 
on universal service reform, it must be aware that despite the efforts of the Omnibus Broadband Initiative, 
we still don’t have all the facts in. It is now critical that the FCC act immediately to collect the data that it and 
other policymakers need to ensure our broadband infr^tructure challenges are met in the most efficient 
manner possible. 
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Introduction: 

Addressing Our Broadband Infrastructure Challenges Requires Good Data and Good Ideas 

In the American Recovery and Reinvestment Act Congress asked the Federal Communications 
Commission (FCC) to produce a plan to “ensure that all people of the United States have access to 
broadband capability” with a strategy for achieving “affordability... and maximum utilization of broadband 
infrastmeture” by the public. To this end, the FCC’s National Broadband Plan takes a first step toward a 
larger reshaping of the policy framework governing broadband netv'orks by embracing the idea that 
broadband Internet access is no longer simply an entertainment ser\dce. Rather, it is rapidly becoming critical 
infrastructure for the 21st centur^^ as the telephone network was to the 20th century'. 

The core of the National Broadband Plan is the proposal to transition the existing Universal Service 
High Cost Fund to a Connect America Fund. We commend the Commission for taking this significant first 
step toward bringing broadband service to aU Americans, but have several concerns about the proposal. First 
and foremost, we have concerns about die assumptions that underlie the analytical foundation of this 
transition plan. 

In asking for a national broadband plan. Congress emphasized the need for the resulting policy 
framework to be based on good data. Congress asked the FCC to deliver “an evaluation of the status of 
deployment of broadband service.” To meet this directive, the National Broadband Plan reports that 95 
percent of U.S. housing units have access to broadband facilities capable of delivering at least 4 megabits per 
second (Mbps) in actual downstream speeds, and 1 Mbps in actual upstream .speeds. If true, this would mean 
that our broadband infrastructure challenges arc far more manageable than previously thought. 

However, upon close examination, it is quite apparent that this determination of broadband 
deployment is built upon a house-of-cards of assumptions, each deeply flawed in its own right. The result is a 
certain overstatement of the level of broadband deployment The simple fact is the FCC currently lackvS 
adequate information on the actual state of broadband availability', something the Broadband Plan itself 
recognizes. This is rather unfortunate, because the Commission has for nearly two years failed to act on its 
own proposal to collect broadband availability data — a proposal that has widespread industry and consumer 
group support. Unfortunately, despite the National Broadband Plan’s emphasis on the need for the FCC to 
gather better availability data, the Commission is now poised to delay the matter even further. 

Good data is requirement for good policy. But so too is a commitment to efficiency and good ideas 
in the face of path dependence. The National Broadband Plan sets out a plausible vision for transitioning the 
old USF to a new broadband-centric universal sei^tice system. However, the transition plan still leaves in place 
many of the more problematic aspects of the existing subsidy system, including the lack of a detennination of 
where subsidies are actually needed in order to keep rates and scr\tice quality' reasonably comparable to rates 
and quality in urban areas. 

Further, the transition plan maintams the existing regulatory' support structure, where carriers arc 
reimbursed ba.sed on their total network cost minus any regulated revenues. This support structure fails to 
recognize that the high revenue earning potential of existing rural broadband networks may lessen the need for 
ongoing subsidy support. The transition plan is also vague as to what quality' of networks will be supported, 
but it appears the calculations arc largely based on the cost to upgrade or extend existing infrastructure to 
offer the 4Mbps/lMbps standard of service. While this option may require fewer expenditures in the short- 
term, it raises concerns whether these networks will be scalable to reach fuairc universalization goals. We may 
ultimately end up just replacing one form of the rural-urban digital divide with another. 

As Congress moves forv'ard with oversight of the National Broadband Plan and with its owm ideas 
on universal service reform, it must be aware that despite the efforts of the Omnibus Broadband Initiative, 
we still don’t have all the facts in. Thou^ w'e may have had to put the subsidy cart before the data horse in 
the case of the BTOP and BiP stimulus programs, it is now critical that the FCC act immediately to coUect 
the data that it and other policymakers need to ensure our broadband infrastructure challenges are met in the 
most efficient manner possible. 
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The National Broadband Plan’s Assessment of The State of Broadband Deployment 
Appears to be Flawed, Overstating the Availability of Quality Broadband Services 

The National Broadband Plan (“NBP” or “the Plan”) sets an initial “universalization target” of 4 
Mbps of actual download speed and 1 Mbps of actual upload speed, which it describes a target representative 
of “a speed comparable to what the typical broadband subscdl^r receives today.”^ In other words, the NBP 
sets -s. floor of 4 Mbps/1 Mbps, based on what the median actual speed of U.S. connections are today." With 
this “universalization target” in mind, the Plan then proceeds to determine that infrastructure capable of 
delivering this target is currently available in 95 percent of U.S. housing units. ^ 

Put mildly, this claim is astounding to many of those who have observed and studied the U.S. 
broadband market Unfortunately this claim, which differs wildly from the conventional wisdom of the state 
of the broadband market, is not in any way backed up in the National Broadband Plan with the kind of 
exhaustive documentation needed to support such an estimate. Aside from some minor explanation in the 
foomotes, the NBP merely cites a “forthcoming” study that will supposedly provide support to this sweeping 
assertion. Yet, as of a month after the release of the National Broadband Plan, this study has yet to be made 
publicly available. 

However, we do know enough about how the FCC calculated this 95 percent figure to cast serious 
doubt on its validity. The Plan’s availability estimate suffers from five major flaws: 

Flaw #1 - The estimate assumes full deployment of broadband services within the cable television system 
footprint. The estimate is primarily based on the knowledge of where cable modem sendees are 
available, but the Commission lacks such specific knowledge. Instead, they appear to have 
information as to the geography of cable television franchise areas, then assume that wherever 
cable TV is available, so too is cable modem service. But the available evidence does not support 
this assumption of full deployment within the cable footprint/ 

Flaw #2 - The estimate assumes the “DOCSIS 2.0” tcchnologt^ is fully deployed throughout the entire cable 
television system footprint This is an important assumption, because it is required in order to 
meet the universalization target’s upload threshold of 1 Mbps.^ But contrarj' to the NBP’s 
assumption, there is no evidence that DOCSIS 2.0 has been universally deployed, and substantial 
anecdotal evidence to suggest that many cable systems stiU rely on the older technology standard.^ 


' See “Connecting America: The National Broadband Plan,” Federal Communications Commission, Omnibus Broadband 
Initiative (OBI), March 2010, at page 135 {henajkr “tk Piari'’or “NBP’). 

^ SeeNBPy at page 156. The 4 Mbps/1 Mbps taiget is based on what the NBP predicts will be the median U.S, actual speed at the 
end of 2010, It is not the median deploytd speed. 

^ See NBP, at p. 157, noting (quoting the Censu,s Bureau), “Housing units are distinct from households. ‘A housing unit is a 
house, an apartment, a mobile home, a group of rooms, or a single room that is occupied (or if vacant, is intended for occupancy) as 
separate living quarters.’ In contrast, ‘A hou«:hold includes all the persons who occupy a housing unit. . . . The occupants may be a 
single family, one person living alone, two or more families living together, or any other group of related or unrelated persons who 
share living arrangements.” There arc 1.30.1 million housing units and 118.0 million households in the United States.” 

For example, the National Cable and Telecommunications Association (NCTA) reports that currently, cable modem scrx’ices 
are available to 96.7 percent of homes in the cable footprint. J~^ http://\vww.ncta.com/Statistics.aspx (showing that 121.9 million of 
the 126 million homes passed by cable are served with some form of cable modem service. Note that the NCTA reports cable 
modem is available to 92 percent of U.S. households, though this is not the same as “housing units”, the metric chosen by the NBP, 
and does not reflect the quality of cable modem ser%’icc available to those houseltoids). 

^ DOCSIS, or “Data Over Cable Service Interface Specification,” is a telecommunications standard that facilitates of high-speed 
two-way data transfer o^•cr the existing coaxial cable televiaon system. The DOCSIS i.l standard enables a total of 38 Mbps 
downstream capacity and 9 Mbps upstream capacit)' (excluding overhead), shared amongst an entire neighborhood or s)’siem node. 
DOCSIS 2.0 enables greater upstream capacity (27 Mbps), and has permitted operators to offer advertised upstream speeds that are 
typically iti the 2 to 10 Mbps range. Systems u-sing the DOCSIS 1.x smndards have very limited upstream capacity, and in practical 
dcplov-ment, offer upstream capacities in the 384 kifobits per second (kbps) to 896 kbps range. 

^ See “Better Returns from the Reium Path: Implementing an Economical Migration Plan for Increasing Upstream Capacity,” 
Motorola (2008). 
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Flaw #3 - The NBP’s estimate of 95 percent 4 Mbps/ 1 Mbps avaiiabiiity is also based on where DSL services 
arc available outside the cable fooiprint (since the estimate assumes 100 percent deployment of 4 
Mbps/t Mbps minimum cable modem services within the cable footprint). But the estimates of 
DSL deployment are even more speculative than the cable modem estimates. The OBi created an 
econometric tool to estimate where DSL sertdees are likely to be available based on input from 
prior state-based broadband mapping efforts. But many of these maps come with their own sets of 
assumptions and limitations^ and have been roundly criticized.^ To use these state-based maps as 
the sole input to estimating where DSL services are nationwide is an acceptable predictive method 
absent other data, but it is one that should come with adequate warnings about the degree of 
uncertain^' and appropriateness of interpretation. As the old saying goes, “garbage in, garbage 
out.” 

Flaw #4 - The NBP’s estimate of 95 percent 4 Mbps/1 Mbps avaiiabiiity vasdy overstates the availability- of 
DSL services available outside of the cable footprint that are capable of achieving these speed 
thresholds. Notably, the vast majority of residential DSL service deployments in the U.S. are not 
capable of delivering upload speeds that exceed 1 Mbps, as these services typically max out at 896 
kbps.^ Further, while DSL infrastructure capable of maximum 7.1 Mbps theoretical downstream 
speeds are commonly available in many urban areas, DSL of the 1. 5-3.0 Mbps maximum 
download variety' is still common throughout rural service areas, due to the distance limitations of 
the technology.^ 

Flaw #5 - The NBP’s estimate of 95 percent 4 Mbps/1 Mbps availability' assumes the universal availability’ of 
“middle-mile” backhaul capacity needed to enable last-mile ISPs to offer services at this quality 
level. This assumption frankly contradicts other findings in the NBP itself, as well as the large 
record on this issue. This assumption is critical to the overall finding, because much of the 
availability' in rural America assumed in the NBP is dependent on cable modem services. Cable 
modem is certainly a robust technology’ that is cable of delivering speeds well in excess of the 
NBP’s universalization target, but only in the last mile. If there is not adequate middle mile 
capacity, the assumptions made about cable modem deployment in the NBP are inherently 
suspect. Indeed, the American Cable Association, which represents small cable operators, has 
stated that “many [cable companies] have sufficiently funded ‘last mile’ projects on their own, but 
are unable to provide faster broadband speeds because they lack access to high capacity ‘middle 
mile’ facilities.”” 


’ See e.g. Further Comments and Further Reply Comments of Consumers Union, Consumer Federation of America, Free Press 
and Public Knowledge, In the Matter of Dettlopmeni of Nationwide Broadband Data to EintJuaie Reasonable and Timefy Deployment of Adtmced 
Services to All Americans, Improvement of Wireless Broadband Snbscribership Data, and Development of Data on Interconnected Voice over Internet 
Pw/ocol (l-'oIP) S iihsciibership, WC Docket No. 07-38, filed June and September 2008. 


* The NBP estimates do appear to account for DSL distance limitations, inferring that housing units less than 12, OCX) feet from a 
DSLAM can achieve the universalization target, while homes between 12,000 and 16,000 feet from the DSLAM can achieve less than 
the target, but more than 768 kbps downstream (the theoretical limit for 2 Nfbps ADSL is 16,000 feet, while the limit for 8 Mbp.s is 
9,000 leet). But these estimates ignore the fact that y\DSL’s theoretical upstream capabilities top out just above 1Mbps, under ideal 
short loop situations, ignoring any data overhead. This is true for the more advanced standard of DSL (ADSL24-) used in 
deployments by AT&T, CemuryLink and others that enable much higher download speeds. Thus it is unlikely that any of the DSL 
lines identified as It’ing outside the cable footprint axe capable of actually delivering 1 Mbps upstream capacity. See 
iutp://w-ww.dslrcporrs.com/discancc . http://^^•\^^^^■itu.int/rcc/T-RliC-C■992■l/cn and http://u-wu-.icu.int/rcc/T-RBC-G.993.l- 
200405-I/en . 

’ According to the National Telecommunications Coc^erative Associations’ latest annual surN’ey of members, “forty-six percent 
[of respondents] indicated that the average distance from the digital loop carrier (DLC) to the end user was between 15 and 18 
thousand feet (kft), 24% between 9 and 1 5 kft, 22% greater than 18 kft and 8% 9 kft or less.” See “NTCA 2009 Broadband/Internet 
Availability Survey Report,” National Telecommunications Cooperative Association, October 2009. 

See generally comments filed In the Matter of Impact of Middle and Second Mile Access on Broadband Availability and Development, NBP 
Public Notice #11, GN Docket No.s. 09-47, 09-51, 09-13, Publk Nodee, 24 FCC Red 12470 (2009). 

" See Comments of The American Cable Association, In the Matter of the American Recovery and Reinvestment Act of 2009 
Broadband Initiatives, Docket No. 090309298-9299-01, April 13, 2009 (ACA N1Z4 Comments). Available at 
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Though the FCC Claims it is Now A “Data-Driven” Agency, It Continues to Ignore the Need to 
Collect Critical Data Essential to Formulating Sound Universal Service Policies 

The flaws in the National Broadband Plan’s estiiijates of the scope of the un- and underser%-ed 
broadband problem is just one more example of the agency’s failings when it comes to data collection and 
analysis. Though the Commission has made improvements in recent years, and though the NBP charts a 
path for further improvement, we have yet to see the FCC take the steps necessary to improve its data 
collection and analysis practices. This is unacceptable, especially given that these issues have been well-known 
to the Commission for many years. 

The ARRA asked the FCC to deliver “an evaluation of the status of deployment of broadband 
serrnce” and tasked the NTIA with developing “a comprehensive nationwide inventory map of existing 
broadband service capability and availability in the United States that depicts the geographic extent to which 
broadband service capability' is deployed and available from a commercial provider or public provider 
throughout each State.” Congress clearly recognized the need to understand the scope of broadband 
availability, and given the passage of the Broadband Data Improvement Act the year prior, was perhaps a bit 
frustrated tliat such knowledge did not exist at the FCC and Department of Commerce. 

This frustration is well placed. Though the FCC has been collecting broadband data from ISPs for 
over a decade, it has yet to ask providers to submit information about the availability and capacities of their 
services. In 2007 the FCC began a process to correct diis deficiency, and issued long-awaited changes to the 
suhscrihership information collected from ISPs. In 2008, following from this effort, the FCC reached a tentative 
conclusion on the issue of broadband availability data, with a commitment to a rule by the end of that year. 
Free Press w'orked with other stakeholders to reach agreement on some of the issues w'ith the FCC’s tentative 
conclusions that caused concern among certain ISPs. Wc along with AT&T reached consensus on a census- 
block based methodology’ for coOccting availability' data, one that would provide very granular deployment 
information without placing too heavy of a reporting burden on ISPs. Unfortunately, the FCC failed to act on 
this issue prior to the departure of Chairman Kevin Mardn. 

However, wc once again raised this issue before the Commission, bringing to the attention of the 
staff of acting Chairman Copps on multiple occasions in early 2009.’^ We noted how quick action on the 
issue of availability’ data would help guarantee the efficiency and likely success of the pending broadband 
stimulus efforts at the NTIA and RUS. The Commission did not act 

In Jul^ of 2009, we once again raised the issue before the staff of newly sworn in Chairman 
Genachowski. ^ In a detailed presentation, wc noted how swift FCC action could enable the NTIA to save 
potentially hundreds of millions of dollars that it was poised to spend on state-based mapping efforts. The 
FCC again failed to act, though NTIA did ultimately implement our recommendadon to move to a census- 
block unit of reporting, which was agreed to by most of the major U.S. ISPs and their trade associations.'"* 
Having failed to convince the Commission to act on the availability data issue in time to influence the NTIA’s 
own efforts, Free Press along with five other public interest organizations sent Chairman Genachowski a 
letter in August of 2009, expressing the pressing need to collect such information as soon as possible in order 
to put the National Broadband Plan on sound analytical footing. 

These past pleas for the Commission to bring its broadband availability’ data collecdon proceeding to 
a resolution have gone ignored. However, the National Broadband Plan itself does recognize the need to 
collect this information, recommending that the FCC “collect broadband availability data at the census block 
level, by provider, technology’ and offered speed.” By reading the NBP, one can infer that the Omnibus 
Broadband Initiative (OBI) team felt that the lack of such information would be an impediment to successful 
policymaking, and that collecting such information should be a Commission priority. Unfortunately, the FCC 
doesn’t appear to agree. In its proposed 2010 schedule for Broadband Plan Implementation, the Commission 


See ex parte letters filed by Free Pre.ss in 07-38 on February 3, February’ 6, and March 6 2009. 

See ex parte letter filed by Free Press in 07-38 on July' 7, February' 6, and March 6 2009. 

See Fawn Johnson, “Commerce Dept Drops Request for Sensitive Telecom Data”, Doa‘ Jones Nemjims, August 7, 2009. 
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proposes to begin a new proceeding on the issue of broadband data — in the forth quarter of this year. Given 
past history, this likely means that any broadband availability data will not be collected and analyzed until 
perhaps the first few months of 2014^^ 

Thus, even though there is widespread agreement among consumer groups, state regulators and 
indiistr}^ on what pq^es of availability data should be collected, and e\'en though the Commission has already 
conducted a proceeding on this issue and come to a reasonable tentative conclusion that is endorsed by the 
National Broadband Plan itself, the FCC proposes to start oner on this issue, at the end of this year no less. This, 
to put it mildly, is simply stunning, and it raises serious questions about the FCC’s commitment to sound, 
fact-based, data-driven policy making, despite numerous assurances by the Chairman to the contrar}'.'^ 

But the fact that the FCC is poised to move forward with its universal service transition plan absent 
adequate data is perhaps just more of the same for this subsidy program. As the GAO has noted,^ ' the FCC 
has yet to ask and ansv^er the critical question: what subsidies are needed to ensure the desired outcomes are 
met? The USF simply lacks a mechanism to determine what level of subsidy is needed to ensure that voice 
services are available at reasonable comparable price and quality. In this light, the NBP’s estimate that 95 
percent of die country’s housing units can receive 4 Mbps/ 1 Mbps quality broadband services, most likely 
made available by completely unsubsidized cable companies raises a very interesting question about the need 
for the existing telephony USF. If only 7 million housing units lack access to this capacity, what is the exact 
need for the existing USF, which provides support for over 20 million lines operated by small LECs alone, 
and support for the loop cost of another 10-million plus lines operated by larger non-rural ILECs?*^ 

In other words if cable companies are operating unsubsidized in areas of subsidized ILECs and 
CETCs, and able to offer reasonably priced voice services, why do we continue to subsidize those ILECs and 
CETCs? Yes, it is true that the LECs have Carrier of Last Resort (COLR) obligations, but there is no reason 
why those obligations could not be placed on the cable carrier. The point of universal service as established in 
Section 254 of the Act is not to ensure universal availability of LEC-offered voice services, but to just ensure 
such services are available at reasonable quality and rates. In many respects, the Act’s goal of a competitive 
voice services market has been reached, but the FCC’s USF program simply fails to account for this. Thus, in 
addition to the need to collect better broadband deployment data, the FCC needs to gather better information 
that will enable it to more wisely spend ratepayer funds as it conducts the slow transition of the USF from a 
voice-centric to data-ccntric fund. 


The Commission last began a proceeding to make changes to Form 477 in the summer of 2007. The first report containing 
information from that effort was just released this March. Thus, it took nearly ."i years from the time the proceeding began, to the 
time the first analysis was released, 

See eg. Statement of Julius Genachowski, Nominee to Sen^e as Chairman of the Federal Communications Commission, Before 
the U.S. Senate Committee on Commerce, Science, and Transportation, June 16, 2009. (“My career inside and outside government 
has convinced me that the FCC can be a model for excellence in government, fighting for consumers and families, fostering 
investment and innovation, through open, fair, and data-driven pmcesses — a 21st century agency for the information age.”); Remarks 
of Chairman Julius Genachowski to the Staff of (he Federal Communications Commission, June 30, 2009. (‘‘Cue policy dedsions will 
be fact-based and data-driven.”); Chairman Julius Genachowski, Prepared Remarks on National Broadband Plan Process, FCC Open 
Meeting, July 2, 2009. (“I am pleased that w'e have a plan that will be data-driven. That means not starting with conclusions, but using 
data to develop anal)'sis. It also means not just accepting data, but digging into data, to find concrete solutions that supersede ideology' 
— and that can make a difference in the lives of real Americans.'’) 

’’ See “FCC Needs to Improve Performance Management and Strengthen Oversight of the High-Cost Program,” United States 
Government Accountability Office, GAO-08-633, June 2(K)8. “jPJrior GAO reports indicate that best practices include developing 
goals and measures that address important dimensions of program performance, developing intermediate goals and measures, and 
developing goals to address mission-critical management problems. Yet, FCC has not established long-term or intermediate 
performance goals and measures. Additionally', OMB noted that performance measures should reflect desired outcomes, which 
describe the intended results of the program. Yet, FCC data collection efforts focus on program outputs, such as the number of 
requests for support paiyanents, which describe the level of activitj'. In the absence of program goals, measures, and data about the 
program’s perfonnance, the Congress and FCC may be limited in their ability to make informed decisions about the program’s 
future.” 

’^Carriers classified as “rural” for the purpose of the USF receh'e support for approximately 20 million lines through the various 
rural support programs (HCL, SNA, SVS, li5S, ICLS). The High Cost Model provides support for loops of another 1 1 million lines 
ow'ncd by' “non-rural” ILECs. 


Deploying Quality Broadband Serwees to the I.ast Mile 


April 21,2010 


Testimony of S. Derek Turner, Research Director, Free Press 7 



57 


The National Broadband Plan’s “Universalization Target” Ignores the Standard for Broadband That 
Congress Set out in the Telecommunications Act of 1^6, and Re-affirmed in the 2008 Farm Bill 

The National Broadband Plan picked the 4 Mbps/1 Mbps universalization target based on what the 
typical U.S. consumer receives today. But it isn’t clear on why the FCC decided to settle for the status quo in 
setting its universalization target, nor is it clear why the Commission chose an asymmetrical threshold which 
runs counter to the standard for broadband that Congress has previously enumerated. 

Though the term “broadband” is used 48 times in the American Recovery and Reinvestment Act the 
legislation did not explicitly define “broadband.” There are only two explicit examples of a legal definition of 
the term broadband in the law.''^ The first is found wilhin the Telecommunications Act of 1996. In defining 
the term “advanced telecommunications capability” in Section 706 of the Act, Congress stated that: 

“The term ‘advanced telecommunications capability’ is defined, without regard to any 
transmission media or technology, as hi^-speed, switched, broadband telecommunications 
capability that enables users to originate and receive high-qnality voice, data, graphics, and lideo 
telecommunications using any technology” {emphasis added) 

The second example is found within the Food, Conservation, and Energ)^ Act of 2008, which amended the 
Rural Electrification Act of 1936.“^ This law defined the term “broadband service” by stating; 

“The term ‘broadband service’ means any technologv' identified by the Secretaty as having 
the capacity' to transmit data to enable a subscriber to the service to originate and receive high- 
cjuality voice, data, graphics, and video” {emphasis added)}^ 

The above two definitions were written a dozen years apart, but are virtually identical. From these legal 
definitions, we sec Congress clearly views broadband as a technology' that is characterized by the ability to 
allow users (or “subscribers”) to engage in high-quality multi-media two-werf communications. Therefore, for 
the purposes of implementing the National Broadband Plan, the Commission should have established 
thresholds that at a minimum adhere to the definitional standards set in 1996 Telecom Act and the 2008 
Farm Bill. 

In other words, if the Commission chooses to formalize a definition of broadband, it must look at 
the applications that a particular technology’ enables end-users to utilize. Based on the legislative language of 
“originate and receive” and “high-quality video”, we feel that at a minimum, the floor of the FCC’s broadband 
universalization target should be defined as a symmetrical telecommunications service that can reasonably 
deliver 5 Mbps of bandwidth, in both the down and upstream directions, at latencies low enough to enable 
high-quality real time voice and video two-way communications.^^ The NBP’s 1 Mbps upstream standard 
cannot be defended based on faithful interpretation of the law, because this is simply not enough capacity to 
originate high quality video. 


Only 29 enrolled bills enacted by the House and the Senate contains the temi “broadband.” Of these 29, only the 1996 
Telecom Act and (he 2008 Farm Bill deals directly with the broadband definitional issue. 

Public Law 104-104, Section 706(c). 

Public Law 110-246, commonly known as the “2008 Fami Bill”. Congress passed H.R. 2419 by overriding a Presidential veto, 
but had inadvertently excluded a title from the enrolled bill. To account for this error, both chambers re-passed the farm blU 
conference agreement as H.R. 6124. 

7 U.S.C. 950bb. Public Law 110-246 amended Section 601 of the Rural Electrification Act of 19.36 to reflect this definition of 
broadband sendee. 

This standard reflects the bandwidth and latencies currently required to engage in a two-way video communications with a 
vertical resolution of 720 non-interlaced pixels and a scan rate of 24 frames per second, utilizing the current most-efficient 
compression technolog}' - the MPEG-4 codec. However, we must emphasize that the FCC’s goals and targets, especially those 
dealing with “reasonably comparable service” definioons in the context of USF need to be stinmetrical. W'Tiat we are suggesting is the 
floor rnu^t. be 5 Mbps downstream, 5 Mbps upstream in order to be in line with the definitions in the 1996 Act and the 2008 Farm Bill. 
But if the FCC finds that the tt-picai downstream speed available in urban areas is say, 10 Mpbs, then a “reasonably comparable” 
standard for the purposes of USF could have a 10 Mpbs downstream, 5 Mbps upstream definition. See Comments of Free Press in 
NBP Public Notice #1, August 31, 2009. 
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The National Broadband Plan’s USF Transition Proposal: 

A Good Start, But There is Much More Work to Do 

The communications industry is characterized by economies of density, scale, and scope. 
Communications networks infrastructure often is more expensive to deploy and maintain in geographically 
sparse rural areas, but such deployments will reap greater returns if they are carried out on a larger scale and if 
the networks are capable of offering multiple types of services. In the Telecommunications Act of 1996, 
Congress directed the FCC to establish a subsidy system to ensure that consumers in all regions of the nation 
have access to basic telephone sendee and also directed the Commission to modernize the program to 
account for advances in communications technologies. 

While the Universal Service High Cost Fund has been very successful in promoting the universal 
availability of basic telephone service, the Commission has yet to follow through on calls to modernize the 
fund by expanding support to rural broadband networks. Also, critics note that the current High Cost Fund is 
structured in a manner that has led to exploshte grow^th in the overall size of the fund (tripling over the last 
decade) without any corresponding accountability regarding the actual need and impact of existing subsidies. 
Simply modernizing the fund by adding broadband tx> the existing fund w'ill add further weight to an already 
strained and potentially unsustainable subsidy system. 

In the ARRA, Congress requested that the FCC produce a plan that ensured that “all people of the 
United States have access to broadband capability.” To this end, the National Broadband Plan proposes to 
transition the existing Universal Service High Cost Fund to a Connect America Fund. We arc very 
encouraged that the Commission recognized the need to not merely add broadband to the list of supported 
services, but the need to modernize the Fund by transitioning the Fund. The proposal oudined in the NBP is 
the first significant step toward bringing broadband sei^'ice to all Americans, but there is a tough road ahead, 
and the Commission’s work -- particularly their analytical and planning work has only just begun. The general 
transition framework discussed in the NBP is a start, but going forward the Commission must focus on two 
areas overlooked in the proposal: the need to reform the inefficiencies of the old system during the transition, 
and the need to plan for future-proof deployment 

The Plan indicates that there are seven million U.S. housing units that have yet to see broadband 
deployment, and calculates that providing access to 6.75 million of these units will require approximately $1 1 
billion in subsidies over a 10-year period. The Plan concludes that about half of the unserved housing units 
will only require initial capital deployment cost subsidies, while the remaining areas will require both capital 
and ongoing cost support.^'* To fund the extension of broadband to these areas, the Plan establishes the 
Connect America Fund (CAF), and establishes a transition plan to move the legacy telephony subsidy system 
to an all-broadband support system over a 10-year period. During this 10-year period, the CAF will fund 
deployment and ongoing support to unserved areas, funded via a reallocation of USF monies away from 
mobile wireless telephony carrier.s,^^ as well as by reducing certain payments to small rural phone companies^^ 


While wc are deeply skeptical of the NBPs assessment of the availability of 4 Mbps/1 Mbps ser\4ces, we do concur that the 
number of completely unserved occupied households (as opposed to tin- and undersen’cd) is likely in the 7 to 9 million range. Where 
wc are skeptical is the NBF’s assessment that tf//thc remaining homes have access to broadband at the 4 Mbps/t Mbps level. While 
wc have no precise information, due to middle-miJe limitations and the continued reliance on DOCSIS 1.1 technology, it is likely chat 
the size of this “underserved” probiem is as big as the unserved problem. But again, until the FCC moves to collect better data, we 
simply cannot define the scope of the underserved probiem with any d^ee of certainty. 

^ The Plan envisions freeing up S3.9 biUion by 2020 from zeroing out High Cost Fund payments to Sprint and Verizon Wireless 
(pursuant to prior commitments) and freeing up an additional $5.8 billion by ^20 by phasing out aU support for Competitive Eligible 
Telecommunications Carriers, who are for the mo.st part wireless providers offering services in areas also ser\'ed bv a wireline 
telephone company. 

The Plan envisions capping payments to nitaJ rate of return carriers from the Interstate Common Line Support fund, which is 
designed to ensure these carriens earn their 11.25 percent rate of return. This effectively makes these carriers move to price cap 
regulation, and is estimated to free up an additional $1-8 billion by 2020. 
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and larger phone companies."^ Through this reallocation process, the Plan estimates it will free up $15.5 
billion, $4 billion of which will be used to fund deployment of 3G mobile nctw^orks in the few states that lag 
the national deployment level, with the remaining $1 1.5 billion allocated to the CAP. 

The Plan sets out a plausible vision for transitioning the old USF to a new broadband-ccntric 
universal service system. However, the transition plan still leaves in place many of the more problematic 
aspects of the existing subsidy system, indudir^ the lack of a determination of where subsidies are actually 
needed in order to keep rates and service quality reasonably comparable to rates and quality in urban areas. 

Notably, during the transition, the plan maintains the existing regulator^' support structure, where 
carriers are reimbursed based on their total network cost minus any regulated revenues. This support 
structure fails to recognize that the high revenue earning potential of existing rural broadband netw'orks may 
lessen the need for ongoing subsidy support. The transition plan is also vague as to what quality of networks 
vnll be supported, but it appears the calculations are largely based on the cost to upgrade or extend existing 
infrastructure to offer the 4Mbps/ljMbps standard of service. While this option may require fewer 
expendimres in the short-term, it raises concerns whether these networks will be scalable to reach future 
universalization goals. 

But at this stage, the transition plan is litde more than a concept, one that vill be fully fleshed out as 
the Commission moves forward with the Notice of Proposed Rulemaking (NRPM) process, which the FCC 
is slated to launch on April 22nd. We look forward to offering detailed analysis during the USF transition 
NPRAI process. We hope the NPRM will confront the unanswered questions and contemplate alternate 
transition paths, such as those offered to the Commission during the 2006-2008 proceedings on this issue. 

There is little doubt that the benefits of transitioning the USF to a broadband infrastructure-based 
system far outweigh the costs. Nor is there any doubt that ensuring universal access to advanced 
communications technologies will improve the lives of all Americans. The goal of the USF Transition NPRAl 
must be the replacement of the existing subsidy system with one that is efficient, rational, and consistent with 
the law. This will be no easy task; less ambitious plans offered during the last Commission created a political 
firestorm and failed to garner widespread support. Turning this vision of USF modernization into reality will 
require both analytical rigor and political courage. 

INCREASING The Availability, Capacity and Competitiveness of Middle Mile 
Infrastructure May be the key to Long-Term Rural-Urban Broadband Equity, 

But More Data is Needed to Determine the Scope and Nature of This Problem 

As discussed above, even if an ISP deploys robust last-mile infrastructure, it won’t matter if the 
middle-mile backhaul capacity to the wider Internet is lacking — an Internet connection is only as robust as it 
weakest link. Many small rural cable, wireless, and telco carriers cite the lack of adequate and affordable 
middle mile capacity as a major impediment to service deployment or advancement. In many areas, the 
former Bell companies dominate the market for wired middle-mile lines, a legacy from the monopoly 
telephone era. The FCC maintains some limited pricing discipline on a subset of these middle mile lines, but 
evidence suggests that prices and profits are far too high even among the middle mile “special access” lines 
that remain under price caps. 

The National Broadband Plan recognizes the middle mile pricing issue, but offers little in the way of 
policy proposals to solve this problem. Instead, the Plan simply recommends that the Commission complete 
the pending special access proceeding, and su^ests that more spectrum be allocated for wireless middle-mile 
service, ^^ile special access reform is long overdue, it is important to note that special access circuits 
compose just a small subset of the middle-mile market, and are circuits optimized for voice transmissions. 
The NBP mentions the FCC’s past deregulation of the other non-special access high-capacicy middle-mile 


The Plan predicts freeing up $4 billion by 2020 through the elimination of the Interstate Access Support program, which was 
originaliy dcs^ned to offset the impact to price cap carriers stemming from the Commission’s mandated phasing down of the per 
minute interstate access rates paid to these carriers for terramating intereiate long-distance calls. 
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broadband services, like Ethernet, but makes no assessment of the health of tlris market, fails to note what 
the extent of deployment of these services Is, and does not discuss whether or not pricing in this market is 
competitive. 

This lack of knowledge Is a problem, particularly for long-term public policy planning. The NBP sets 
a goal of affordable 100 Mbps downstream /50 Mbps upstream service by 2020, but makes no mention at all 
how such services will come to rural America. Advances in cable modem capabilities brought by the DOCSIS 
3.0 technolog}' will make this goal a certain reality in many parts of the counmy but only on those systems 
that have access to adequate middle-mile backhaul capacity. The FCC can moder.ni 2 e the USE to ensure that 
every' American home is serv’ed either by a DOCSIS 3.0 cable or a fiber-to-thc-home telco provider, but 
unless those lines are connected to robust fiber-level quality backhaul, we will merely find that our job is still 
not finished. 

Thus, in addition to the need to collect usehil date on the state of last mile broadband deployment, 
the Commission needs similar data on middle-mile infrastructure. In the fall of 2008 the Commission initiated 
a Further Notice of Proposed Rulemaking on the issue of middle mile data, tentatively concluding that this 
type of data (similar to some of the data that used to be collected in the ARMIS reporting system from price- 
cap carriers) should likely be collected from all broadband providers."* However, as was the case with last- 
mile data, the FCC has failed to move on this wise and overdue conclusion. We hope this issue will be taken 
up when the Commission finally moves forward on the data collection issues identified in the NBP. 

A Brief word on jurisdiction: 

Trust in The Law and the Deliberative wisdom of Congress 

In the wake of the Comcast v. FCC decision, the Commission’s authority to act in the broadband arena 
has been called into question. But in the debate of what tlic FCC’s next step should be, it seems that many 
have lost the thread of history, placing adjectives like “radical” onto the framew’ork for innovation and 
competition that Congress established for our nation’s two-way communications networks. 

Our nation’s laws arc not made in a vacuum, nor are they made with haste. The lawmaking process is 
one that is designed to produce laws that are flexible and withstand the test of time. This is achieved in 
practice through the deliberative wtisdom of the Congressional process, which often bases our laws around 
basic bedrock principles -- principles that transport the law through changing times. Our Communications 
Act is guided by the principles of universal sendee, non-discrimination, interconnection, competition and 
reasoned deregulation. 

These principles, through the framework of the 1996 Act, w'ere intended to foster the development 
of a robust, advanced and competitive two-way communications market. And in many ways they have. But in 
other ways they have not, due not to flaws in the law, but flaws in implementation of the law. This is why the 
current heated debate over broadband’s place in Title 1 or Title II seem so odd when viewed in context with 
the Communications Act itself. 

Of course two-way broadband transmission networks belong in Title It, because that’s where 
Congress put them, and intended them to stay. But that does not mean that Congre.ss intended for a 
permanent heavy hand of regulation to apply to these advanced networks. Again, Congress recognized that as 
competition develops, reasoned deregulation is an appropriate response. 

Section 10 of the Act was the path of reasoned deregulation chosen for our nation’s two-way 
communications netNX'orks. FCC Chairman Michael Powell chose a different path to deregulation, a path that 
involved sometimes metaphysical-like definitional interpretations of legal classifications. Mr. Powell, and later 
Chairman Martin felt that they could follow this path to deregulation, while preserving the Commission’s 
ability to uphold the principles of universal service, non-discrimination, interconnection and competition. But 


Semce Ouality, Customer Sat'uf action, Infrastructure and OperatisgData Gathering.'^tQ Docket No. 08-190, Memorandum Opinion 
and Order and Notice of Proposed Rulemaking, 23 FCC Red 1364, 1382 para. 34, 35 (2008). 
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the legal thcor)’- they based this assumption on has now, through the DC Circuit’s decision, been proven to be 
unworkable. Powell and Martin made errors that are now proving to inhibit the Commission’s activities in 
areas such as universal service for adx-'anced networks that Congress clearly placed under the FCC’s authority. 
This outcome, and its unworkability was predicted by Justice Scalia in his dissent in the Brand-X case: 

“The main source of the Commission’s regulatory authority over common carriers is Tide II, 
but the Commission has rendered that inapplicable in this instance by concluding that the 
definition of “telecommunications service” is ambiguous and does not (in its current view) 
apply to cable modem service. It contemplates, however, altering that (unnecessan,^) 
outcome, not by changing the law {Le., its construction of the Tide 11 definitions), but by 
resertdng the right to change the facts... (by asserting] its undefined and sparingly used 
“ancillary'” powers... Such Mobius-strip reasoning mocks the principle that the statute 
constrains the agency in any meaningful way.”'^^ 

In other words, Powell and Martin’s legal interpretations physically “broke” the law, making it unworkable 
except through their ancillary’ authority theory. In pursuing the principle of reasoned deregulation in a manner 
not laid out by Congress, as Justice Scalia put it, “the Commission has attempted to establish a whole new 
regime of ;?i»ff-regujation.,. The important fact, however, is that the Commission has chosen to achieve this 
through an implausible reading of the statute, and has thus exceeded the authority' given it by Congress.” 

So the FCC is now placed at a crossroads, where it finds one legal framework called into question, 
and the framework established by Congress waiting to be re -embraced. The notion now promoted by some, 
that “reclassification” would be a return to “century'-old rules made for railroads and Ma Bel phone 
monopolies” is simply incorrect. Reclassification would simply return the framework that Congress adopted 
for all tv-’o-way communications netw'orks in 1996, a framework that today still applies to all of the high- 
capacity data lines in the very competitive enterprise broadband market. Reclassification, followed by Section 
10-based forbearance vnll preserve the status quo deregulatory approach, but will put the Commission’s plans 
for universal service and consumer protection back on proper legal ground. Reclassification simply puts the 
Commission’s rules back in harmony with the law, and is justified by current realities of the marketplace that 
make the original 2002 decision inappropriate for today. 

But make no mistake, the Commission’s universal ser\'ice reform plans are in legal limbo as a result 
of the consequences of the past FCC classification decisions. Free Press is a strong supporter of an efficient 
and modernized USF, and we have for years argued that the Commission could carry out this task through 
the use of Tide I authority. But this was always a supposition rested upon the untested strength of the 
Powell/Mattin Tide 1 legal theory. In 2008, Verizon, told the Commission that its “authority to use federal 
high cost subsidies to promote universal service is limited to ‘telecommunications services.’ As the 
Commission has found, and the courts affirmed, broadband Internet access .service is an information service, 
not a telecommunications service. Thus broadband does not qualify under section 254 as a supported service 
eligible for high cost subsidies.”^® In 2002, the Federal State Joint Board on Universal Service wrote that 
because of the information service designation, “broadband Internet access scr\’ices could not be included 
within the definition of supported services, because section 254(c) limits the definition of supported services 
to telecommunications services.”^’ Though there may have been room for rebutting these assertions in the 
past, the recent court decision has now essentially closed any avenue to reach a sound advanced USF policy 
through ancillary authority. 

A quirk in interpretation of the law does leave one solid path to extend USF support to broadband, 
but it is one that brings the ba^age of the old USF along with it. Because some small rural LECs chose to 
retain the classification status of their DSL transmission services as Tide II telecommunications service.s (an 
option left to them by the FCC’s 200^ Wireline Order, so that these carriers could participate in NECA tariff 
pools), the Commission could technically extended broadband subsides to these carriers. But this excludes 


National Cabk & Tekeommunkations Ass’n i'. Brand X laUmei Semtes, 125 S. Ct. 2688 (2005) {NGFA v. Brand X). 

See Comments of Verizon, Li the \laiierof¥ederalState Joist Board on Universal Semke, WC Docket No. 05-337, April 17, 2008. 
Sfg Federal-State Joint Board on Universal Sendee, Recommended Decision, 18 FCC Red 2943 (2002). 
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Other carriers offering perhaps superior and less expensive technologies, such as cable modem or fixed and 
mobile wireless. Given that much of the NBP’s proposed framework relies on lowest-cost technologies 
chosen through competitive bidding, it would be unfortunate if only existing subsidy recipients were able to 
take advantage of the modernized USF. This potential outcome just serves to highlight how far the 
Commission’s interpretation of the statute has strayed from the p!^ intent of the statute itself. ' 

Though some may feel that the Communications Act is outdated, the fact is Congress overhauled the 
law in 1996 with an eye towards competition and technological convergence. Title II is not a framework for 
monopolies offering telephone service, but a framework for competition in two-way communications 
networks, including advanced broadband networks. Furthermore, the notion that the universal service, non- 
discrimination, interconnection, competition and reasoned deregulation principles that are at the heart of 
basic title-II common carriage is somehow outdated ignores the plain fact that many of our law’s basic 
principles are hundreds of years old. From the ideas embodied in the Constitution to the ideas embodied in 
common law, basic principles often withstand the test of time. In enacting the 1996 Act, Congress certainly 
understood that non-discrimination and interconnection are the keys to having a robust two-way 
communications infrastructure, regardless of chants in technologies. 

Wc trust in the law, and are certain that the deliberative wisdom of Congress, if once again properly 
implemented, will bring the right outcomes that we all agree are desirable. 


Conclusion 

As consumer advocates with a strong desire to see the goals of Universal Service as articulated in the 
Communications Act reached in a manner that is fair and efficient to aE ratepayers, we welcome the National 
Broadband Plan’s constructive ideas on how to better allocate the scarce resources of the High Cost Fund. 
This plan reflects the reality that USF reform and the policy framework for achieving universal deployment 
and adoption of affordable broadband Internet access services are inextricably linked. 

But we are concerned about some of the underlying data that informed this analysis, and will work 
with the Commission in the future to ensure that it collects good data that it must have to inform good 
policies. Though wc have concerns about some of the proposed program design, we expect the Commission 
will proceed in an open, transparent and fair manner with an open mind to all alternative ideas. Going 
forward, we hope that the Commission keeps the long-term picture in mind, and ensures that as wc close the 
existing current-generation technology digital divide, that we don’t replace it with a next-generation 
technology digital divide. 
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Mr. Boucher. Thank you very much, Mr. Turner. Mr. Dankherg. 

STATEMENT OF MARK DANKBERG 

Mr. Dankberg. Good morning, Chairman Boucher, Ranking 
Member Stearns, and the members of the committee. Thank you 
very much for the opportunity to present. I am Mark Dankberg. I 
am co-founder of ViaSat, Inc. It is a company I started in my house 
about 24 years ago. It has grown to have about 2,000 employees 
all around the country. And for the last 10 years, we have been 
very focused on bringing broadband to America by satellite. We are 
close to a billion dollar company and we provide this technology all 
around the world. We were investing about $1 billion starting 2 
years ago to do this, and I wanted to cite a famous American, Will 
Rogers, who, believe it or not, is a broadband expert. When Will 
Rogers said it is not the things that you don’t know that will hurt 
you. It is the things you think are so but — what you think is true 
but ain’t so — so let us go back. I am going to tell you 3 things that 
you think are so — that you think are true and ain’t so. 

One is that lack of availability of broadband is primarily a rural 
problem. I am going to show you evidence from our subscribers 
where they are that it is actually — there are more people in Ohio, 
Virginia, New York, California without broadband then there are 
in Wyoming and Montana. There are higher percentages in the 
rural states but more people in the developed states. Number 2, 
that we think it is good business to serve people who don’t have 
broadband available. That is what we are doing. We are investing 
in it. And, third, that satellite actually can provide a very good 
service. It is not a second rate service. So the first thing is this 
map. Here we show the State or Virginia. The green areas are 
areas that are mapped to have availability of one or more terres- 
trial broadband services. 

Yet, WildBlue, which has over 400,000 subscribers, more than 
half of our subscribers in the State of Virginia are in areas that 
are supposed to have broadband available. It is strong empirical 
evidence that shows exactly what we have been talking about that 
the availability of broadband does not extend to all people. These 
people — 90 percent of our subscribers tell us that they can’t get ter- 
restrial broadband, even those people that are in these areas that 
are green. Now this means that it is a much tougher problem. It 
is not a problem just in rural areas. It is a problem around cities. 
The next map shows Ohio, and you can see it is almost the same 
thing. The green areas, all the blue dots are subscribers who have 
gotten satellite because they can’t get terrestrial broadband even in 
fiiose areas. 

So you can imagine that if we think we are going to try to serve 
all these unserved people, we would essentially be building out in- 
frastructure throughout the State of Ohio, not just in the rural 
areas. So satellite is actually an excellent way to provide 
broadband to these scattered people, whether they are in rural 
areas or around metro areas. This next chart shows basically how 
people use the internet, and I wanted to make that point. See if 
we can move on to the next chart, please. It is a pie chart, and it 
shows data from Cisco Systems that shows what the applications 
are that people use on the internet, and you can see it is dominated 
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by 3 things, video, web and e-mail, and peer to peer. For those 
services, which make up 95 percent of internet access, satellite is 
actually excellent service. We also can provide gaming services. We 
can provide voice and video services. 

And to correct sort of misperceptions, I would like to show a 
quick 40-second clip. I wish we could demonstrate it here. But this 
is just 40 seconds slice of clip of an actual satellite internet session 
showing people doing voice-video communications and web brows- 
ing that I think will be really illuminating. If we could move it out, 
please. I think we might have to adjust the volume a little bit. Will 
you turn up the volume, please? 

[Video shown.] 

Mr. Dankberg. The point being is it just looks like an internet 
session, and it is. It is just like any internet session that you would 
have on cable or fiber optics except that it is done over satellite. 
And the point that we are trying to make is that this is far, far 
more effective. The next slide just shows where people talk about 
thousands of dollars to build out or tens of thousands of dollars to 
build out services. Using satellite is basically $5 is the cost to make 
satellite available to any place in our coverage area. We provide 
service at $49 a month and if people elect service the service qual- 
ity that you saw on that video clip, which we believe is very, very 
comparable to cable or terrestrial broadband would cost less than 
$1,000 to provision at the level that you saw in that video clip. 

We also make that available on a wholesale basis for less than 
half that $49 price to retailers, including DISH TV, DirecTV, the 
National Rural Telecom Cooperative, Quest, and AT&T. We think 
the FCC properly noted that this can be a good service. What they 
said is satellite with these next generation satellites such as the 
ones that we are offering can make service available to any Amer- 
ican. All they question is whether this is a scalable solution. I want 
to point out it would take about 7 satellites, that is 7 next genera- 
tion satellites to make that service available to 7 million sub- 
scribers anywhere in the United States. There are already 5 first 
generation satellites that are up. They are not as good as the one 
that we are launching now but they indicate the level of invest- 
ment private industry has already made. Go to the next slide, 
please. There are 2 of these next generation satellites currently 
under construction. The others will be available 1 year from now 
and will make the level of service that you saw available to ap- 
proximately 1 to IV 2 million people in our coverage area. And just 
by comparison there is 25 existing satellites just for satellite TV 
over the United States today. 

So the main 3 points I would like to make at the end is we do 
believe private industry can deal with this. If the government feels 
though that the subsidy should be used what we would say is that 
it should be technology neutral to let this very cost-effective tech- 
nology be one of the alternatives. We recommend that it be com- 
petitive, that the way you compete is to provide equal service at 
the lowest cost and that the other important point is that the con- 
sumer should have a choice, that they shouldn’t be forced to get 
service from a particular subscriber because one company has been 
chosen as the designated entity in that area. And if you look at 
it 
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Mr. Boucher. Mr. Dankberg, you are well over your amount of 
time here. Can you just wrap up quickly, please? 

Mr. Dankberg. I was just going to say the 30 million satellite 
homes that get TV in the U.S., nobody would think people would 
use satellite for TV. 

Mr. Boucher. Thank you very much, Mr. Dankberg. 

[The prepared statement of Mr. Dankberg follows:] 
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Chairman Boucher, Ranking Member Steams and other Members of the 
Subcommittee, I am Mark Dankberg, Chairman and CEO of ViaSat, Inc, (“ViaSaf’). I am 
pleased to have the opportunity to testify before you today on ViaSat’s views about the 
broadband availability gap and the most cost-effective means of closing that gap. 

ViaSat is a U.S, -based company that I co-founded in my home 24 years ago. 
ViaSat is a leading provider of communications networks to U.S. consumers, enterprises, and the 
U.S. Department of Defense. We are also one of the leading providers of consumer broadband, 
enterprise and government satellite networks on a global basis. We invent, design and build 
telecommunications technology. Our goal is to transfonn the way satellite broadband services 
are provided today to homes, businesses, community organizations, and first responders, as well 
as for other national security purposes. We also plan to help ensure that all Americans have the 
opportunity to access quality broadband services. 

We are investing over $400 million in the deployment of a highly Innovative new 
satellite network that will more than triple the quality of satellite broadband service in the United 
States (and Canada), resulting in quality levels and price points that are comparable to, or better 
than, today’s cable modem, DSL or wireless broadband services. Just four months ago, we 
invested almost $600 million more to acquire WildBlue Communications, Inc., which is one of 
the top 20 broadband ISP’s in the country and serves over 420,000 U.S. homes today by satellite, 
WildBlue, and its distribution partners, including DirecTV. DISH Network, the National Rural 
Telecommunications Cooperative, and AT&T will be the means by which we will deliver this 
satellite broadband technology to the American public, 

ViaSat supports the efforts of Congress and the Administration to facilitate the 
deployment of affordable broadband services to all Americans. W’e are encouraged that the 
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FCC’s National Broadband Plan explicitly recognizes the major improvements we are making in 
satellite broadband, as well as the role satellite can play in cost effectively ensuring universal 
availability of affordable broadband access. 

But there is another important role that satellite can serve here today, and that is to 
help more accurately assess the extent, and the geographic distribution, of the broadband 
availability gap in the U.S. today. We’ll show quite convincing evidence that the broadband 
availability gap is in fact bigger than conventional mapping techniques suggest. We’ll also show 
that unserved homes are scattered almost randomly around population centers in a way that will 
make reaching them by conventional terrestrial networks much more expensive than might 
otherwise be expected. We’ll give you a quick glimpse of the dramatic improvements offered by 
the latest generation of satellite broadband technology. And, we’ll suggest how that technology 
can help close the availability gap in an extremely cost effective way by either eliminating or 
greatly reducing the amount of government funding needed to meet the universal availability 
goal established in the National Broadband Plan. 

L Millions of Unserved and Underserved Homes Are Not Yet Accounted For 

The National Broadband Plan aims to ensure that, by 2020, all citizens have 
access to affordable broadband services with a minimum actual download speed of 4 Mbps. One 
of the key findings in the National Broadband Plan is that “14 million people in the United States 
living in 7 million housing units do not have access to terrestrial broadband infrastructure 
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capable of this speed.”* This estimate relies on data aggregated from several sources, including 
self-reporting of service areas by broadband service providers. 

The National Broadband Plan acknowledges that data must be collected on an 
individual household level and recommends that service provider data be supplemented with 
self-reporting by consumers: 

To improve its ability to make informed policy decisions and to track 
deployment, adoption and competition issues, the FCC should transition as 
quickly as practical to collecting location-specific subscribership data by 
provider, technology, actual speed and offered speed. Such data would 
make it possible for the FCC to aggregate the data to any geographic level 
rather than relying on providers to allocate subscribers by census tract or 
block. The FCC should also continue to utilize consumer-driven data 
collection methods, such as voluntary speed tests and broadband 
unavailability registries,^ 

We agree with this point. In our experience, existing data on broadband availability — including 
the offered speed — has been estimated too coarsely, and significantly understates the 
availability gap. That is, current assessments tend to assume that if a particular geographic area 
has service available anywhere within its boundaries {e.g., within a census tract), then the entire 
geographic area must have that service. In many cases, that assumption is almost certainly 
overly optimistic. 

We know from experience that today 's broadband users do not choose a satellite 
service if they have a terrestrial broadband alternative; satellite today is widely viewed as a 
service of last resort. We intend to fundamentally change that perception of satellite broadband 
with the launch of ViaSat-1 next year, by making it a compelling value proposition. But today’s 


See Federal Communications Commission, Connecting America: The National 
Broadband Plan (2010), available at http://hraunfoss.fcc.gov/edocsjublic/ 
attachmatch/DOC-296935Al, pdf (“National Broadband Plan”), at 20. 

Id. at 43. 
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satellite broadband service is not very competitive with DSL or cable modem service because the 
speeds are comparatively low given the monthly subscription fees. 

For this reason, a map showing the location of today’s satellite broadband 
subscribers is a quite effective way to identify geographic areas at a very fine level of detail {i.e., 
individual homes) that are not otherwise serv'ed. The illustration in the slide below superimposes 
actual WildBlue subscriber locations in Virginia on top of the state’s assessment of regions 
currently served by terrestrial broadband. 



A Bigger Problem Than 
Recognized 


More homes un-served (& under-served) 
'^Scattered" distribution problematic 


:: Areas Currantiy Unserved by 
WfldSlue Sabscrfbars. 


Sovirce for Broadband Coverage: Vu’guija, Information Technologies 
.Agency updated June 19, 2Q09 
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As you can see, about half of WildBlue satellite broadband subscribers in Virginia 
are located in areas identified by state mapping projects as “served.” Yet almost 90 percent of 
WildBlue’s subscribers have indicated to us that they have no choice of broadband service other 
than satellite. As the FCC seems to suspect, it appears the existing methods of data collection 
materially over-estimate broadband availability. This is why we recommended a year ago to 
NTIA, RUS and the FCC that they consider adopting a mechanism that would allow citizens to 
“raise their hands” and be counted as unserved or underserved,^ 

Even if that type of a mechanism is not adopted, examining WildBlue’s 
subscriber base would represent an effective method of “utilizing consumer-driven data 
collection methods,” as the FCC proposes. Our subscribers today have effectively self-identified 
themselves as unserved by selecting satellite broadband service. Using satellite subscription data 
to augment current data collection efforts would provide valuable information about broadband 
availability in the U.S. 

Many people have an intuitive sense that satellite broadband serves 
predominantly rural and remote areas. Our subscriber maps tell a different story. Unserved 
homes are scattered more randomly and broadly among relatively highly populated geographic 
regions than most would anticipate. The map of Virginia is typical of this phenomenon. The 
following slide illustrates the same type of distribution in Ohio. 


See The Commission ’s Consultative Role in the Broadband Provisions of the Recovery 
Act, FCC GN Docket No. 09-40, Comments of ViaSat, Inc., at 9-11 (Apr, 13, 2009); 
American Recovery and Reinvestment Act of 2009 Broadband Initiatives: Joint Request 
for Information, NTIA/RUS Docket No. 090309298-9299-01, Comments of ViaSat, Inc., 
at 9-10 (Apr. 13, 2009). 
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Ohio 


II Areas Currently Served dy Broaddarrd 
Areas Cu;rrentty Unserved By Broadband 
# Wi^dBliie Subscribers 


It bears emphasis that when unserved households are scattered randomly 
throughout areas that are otherwise well-served, it changes the calculus for subsidizing the 
connections of those homes. The terrestrial deployment model of identifying unserved towns 
and communities and then embarking upon a construction project docs not address the issue. 
Indeed, a sizable percentage of unserved households are within the areas identified as served. It 
would make little sense to subsidize a dominant or monopoly terrestrial provider to connect the 
random homes in its coverage area that it has effectively chosen not to serve. 

Our experience suggests that, in the aggregate, these random “left-out” homes 
comprise millions of households across the U.S. As discussed in more detail below, the best 
mechanism for serving those households would be through fair and open competition among 
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multiple broadband service providers. And if government subsidies are made available, each 
consumer should be empowered to make the ultimate determination as to how to use that 
government subsidy toward the service that is best for his or her individual situation. That same 
methodology also can be effective for reaching any and all homes that want an affordable 
broadband service that meets the FCC’s universal service objective. 

II. Satellite Broadband Technology Is Capable of Providing a Quality Experience 

We understand that satellite broadband today is considered by some as a service 
of last resort. Nonetheless, today almost 1 million Americans are satellite broadband 
subscribers, and the industry is thriving as it serves the most difficult to reach households 
without any government assistance whatsoever. As a new entrant, ViaSat realizes there is great 
potential for satellite broadband to be a self-sustaining, profitable, competitive enterprise — if we 
can make the service much better, and make it a better value for subscribers. ViaSat is doing 
just that. By making substantial investments to implement a revolutionary satellite design, 

ViaSat intends to place the quality and price of satellite-delivered broadband on par with median- 
quality terrestrial broadband services. 

The current evolutionary stage of satellite broadband services is very similar to 
that of the satellite television industry in 1994 - before the launch of the two largest Direct 
Broadcast Satellite (“DBS”) providers, DirecTV and DISH Network. There were a few million 
backyard satellite dishes measuring 7 to 10 feet in diameter'* — with consumers taking extreme 
measures to receive satellite video services from literally dozens of different satellites, often on a 


See In the Matter of Competition, Rate Deregulation, and the Commission 's Policies 
Relating to the Provision of Cable Television Service, Report, 5 FCC Red 4962, at f 103 
(1990) (discussing “Home Satellite Dish” service). 
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catch-as-catch-can basis. At that time, some visionary entrepreneurs realized that satellite 
television could be a great business if they could improve the product, make it as good as or 
better than terrestrial video services, and make it easier, more convenient, more reliable and 
more predictable than then-existing satellite video services. The key to success in that industry 
segment was launching a new class of dedicated satellites (optimized for DBS), and continuing 
to improve satellite and ground system technology to allow the addition of an increasing number 
of channels, movies on demand, local programming, High Definition, and other innovative 
services. Today, approximately 30 million Americans receive video services via satellite,’ many 
of them prefer satellite-delivered video over competitive offerings from cable and telephone 
companies, and virtually all Americans get a much higher quality video experience from their 
cable or telephone company because of the competitive forces that satellite video providers 
brought to the industry. 

In January 2008, ViaSat commenced construction of its ViaSat-1 satellite, which 
promises to revolutionize the satellite broadband industry, and to have the same competitive 
effect on DSL, wireless broadband and cable modem service that DBS has had on cable, IP and 
fiber-delivered television. ViaSat- 1 is expected to deliver almost 20 times the bandwidth of 
WildBlue’s best on-orbit satellite and over 100 times the bandwidth efficiency of the best 
conventional satellites designed and launched as recently as six years ago. 

Bandwidth is the central value proposition of a broadband service. That is made 
clear by the explosive growth in consumer demand for high-bandwidth, real-time Internet 


See DIRECTV SEC Form 10-K for FY2009, at 4 (filed Feb. 26, 2010) (“DIRECTV 2009 
10-K”) (noting that DIRECTV provided video service to over 18.5 million subscribers as 
of the end of 2009); DISH Network Corporation SEC Form 1 0-K for FY2009, at 1 (filed 
Mar. 1, 2010) (“DISH 2009 10-K”) (noting that DISH Network Corporation served 
approximately 14.1 million customers as of the end of 2009). . 


9 



75 


applications. We are pleased by the FCC’s efforts to date in making adequate spectrum available 
for satellites to support these growing bandwidth needs, and we look forward to working with the 
FCC to enable additional flexible uses of the radio spectrum, to further increase the bandwidth 
av'ailable on broadband satellites. 

While we cannot demonstrate our service in the hearing room, we will show a 
video clip to illustrate the speed and responsiveness made possible by ViaSaf s breakthrough, 
high-bandwidth, satellite technology. 
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The slide below depicts data provided by Cisco Systems highlighting how the 
bandwidth improvements of ViaSat-1 directly target the broadband applications that subscribers 
use the most. 






iroadliand Usage by ilppilcafti< 

Gaming Voice & Video CaBing 


■~ 1 »- ‘ 





Source; Cisco Systerre: 


By far, the greatest amount of Internet bandwidth is consumed by video (viewed 
on a PC or television set) and by peer-to-peer services. The success of DBS services 
demonstrates that satellite technology is extremely well-suited for providing competitive video 
services. Likewise, recent advances in wide area netw'ork (WAN) acceleration technology (a 
variant of a rapidly growing technology used for remote access and “cloud computing” for 
enterprise customers) enable quality-of-service improvements, and make it possible for ViaSat’s 
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satellite network to provide cable modem-like speeds and responsiveness for Web surfing, e-mail 
and other interactive data services. 

ViaSat- 1, and other broadband satellites in the same generation, will serve as a 
competitive alternative to wireless, DSL, and even cable for millions of subscribers. Satellite 
broadband over ViaSat- 1 and satellites using comparable technology will be very competitive 
with cable modem service for those applications that consume about 95 percent of the data 
carried on the Internet today. The other applications tracked by Cisco* — VoIP, video 
conferencing, and “first person shooter-style” gaming — are more sensitive to time delays that 
can degrade the quality of the service. In general, our ViaSat- 1 satellite system will provide a 
satisfactory experience, quite comparable to a terrestrial mobile broadband wireless service, for 
those types of applications. In some cases, we will provide an experience that in fact will be 
superior to DSL (e.g., where connection speed is even more important than latency, such as with 
video teleconferencing). 

The National Broadband Plan proposes the creation of standardized methods for 
measuring and disclosing actual broadband service quality, centered on actual speeds.’ We 
strongly endorse that approach and believe that such transparency will make satellite-delivered, 
broadband a more attractive competitive alternative for many consumers. We also believe that 
the ubiquitous availability of a quality and affordable satellite broadband service will impose 
positive competitive pressures on all terrestrial services, in the same way that satellite video 
imposes competitive pressure on terrestrial video service providers to deliver greater value to the 
American customer. 

* See Cisco VNI Forecast Widget: Projecting global IP traffic growth, at 

http://www.ciscovni.com/vni forecast/AdvancedEditor.htm (last visited Apr. 18, 2010). 

’ See National Broadband Plan at 46 (Recommendation 4.5). 
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III. Satellite-Delivered Broadband Is an Extremely Cost-Effective Solution 

The fundamental competitive advantage that satellites have over terrestrial 
delivery mechanisms is the enormous capital efficiency inherent in satellite infrastructure. All 
terrestrial technologies have capital infrastructure costs that are proportional to the distance 
between the homes they serve and the core network infrastructure, such as a central office. 
Satellite technology, on the other hand, is largely cost-insensitive to distance. Satellite 
technology avoids the need to build and maintain expensive last-mile and middle-mile terrestrial 
infrastructure, the cost of which can be highly variable and increase exponentially with the 
distance of the consumer from the rest of the network. Rather, a satellite provider’s capital 
infrastructure costs are largely fixed once the satellite is brought into service, and remote or hard- 
to-reach households are as economical to serve as any other household. This efficiency 
contributes to the enormous success of satellite-delivered video services in the U.S. today, and 
even more so in other parts of the world. Satellite video delivery gains economic leverage 
because the video bits transmitted by the satellite can be received (and shared) by a very large 
number of subscribers within the coverage area of the satellite without increasing the provider’s 
cost to deliver the service. 

A significant difference between satellite video service and satellite broadband 
service is that satellite video services largely consist of broadcasting the same programming to a 
large number of subscribers. Due to the shared nature of broadcast data, satellite video providers 
never really had to develop technology to lower the cost of delivering individual data bits. By 
contrast, satellite broadband services must deliver different data streams to each individual 
subscriber. The reason today’s satellites were not optimized to deliver individual data streams is 
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simple: Until now, a big enough market did not exist to warrant the investment needed to 
develop such technology. 

That situation has changed. Today, there are about 1 million satellite broadband 
subscribers, capacity available on existing spacecraft is filling up, and we are launching new 
satellites to support the growing demand. That demand is also why ViaSat is investing over 
$400 million to re-engineer the design for broadband satellites, and thus enable the delivery of 
digital bits to individual subscribers in a cost-effective manner. And that is how we are changing 
the way satellite broadband will be delivered in the future. 

The following slide illustrates the enormous economic benefits that result from 
driving down the cost of satellite bandwidth for individual broadband subscribers: 
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Sourcss: RUS funded to pass 625k premises, average cost 

~$2k/premise. BIPfunding limit now $10k/premise passed. Rural 
penetratifKi ~ 46%. 


14 



80 


Cost per home passed is a critical metric in determining the capital efficiency of a 
broadband system. This is the case because broadband adoption has a direct economic impact on 
the cost of providing service. As the FCC correctly recognizes, broadband adoption is an even 
bigger national issue than availability^ This is especially true in rural America where adoption 
rates may be below 50 percent even when broadband is available.^ The important question of 
how we educate citizens about the critical role that broadband can provide in creating 
employment, educational, health-related and other benefits is beyond the scope of today’s 
testimony. For now, the critical point is that a current, real world, 50 percent adoption rate 
effectively doubles the capital cost of serving those who do subscribe. This is a consideration 
that should go into any decision to invest taxpayer dollars in broadband infrastructure. 

In the case of satellite-delivered broadband service, the capital cost per home 
passed is extremely low, because the infrastructure is shared across an extremely large service 
area. In tlie case of ViaSat- 1, we estimate the capital cost at about $5 per household. No 
terrestrial technology comes even close to this. 

Satellite service is extremely capital efficient and allows us to keep subscription 
rates reasonable, without government subsidies, even in areas with low population density or low 
subscriber density. This makes satellite broadband the perfect technology to provide “fill in” 
service to those millions of randomly scattered citizens who live in populated areas but who have 
been passed over by incumbent terrestrial service providers. 


See National Broadband Plan at 123 (“Lack of adoption is a larger barrier to universal 
broadband than lack of availability”). 

See id. at 167 (Exh. 9-A). 

The coverage of the ViaSat-1 system will include approximately 80 million U.S. 
households, and will cost approximately $420 million for the satellite, launch, insurance, 
and the gateway facilities. 
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Satellite also is more capital efficient than terrestrial technology when comparing 
the cost per household actually served. In the case of ViaSat-1, the capital cost of the system, 
including the cost of satellite infrastructure, ground equipment and the customer premises 
equipment, is approximately $850 per household served, regardless of the location of that 
household. 

In stark contrast to these $5/household-passed and $850/household-served figures 
for satellite, published data from the first round of the RUS BIP program suggest that 
government funding for last mile terrestrial broadband infrastructure alone will yield a capital 
cost of about $2,000 per household passed and $4,500 per household served.' ' This cost 
differential becomes even more severe as efforts are made to reach homes that are even more 
expensive to serve than the “lower hanging fruif’ selected by applicants for the first round of BIP 
funding. Furthermore, for the second round of BIP funding, RUS said it would consider funding 


As of March 30, 2010, RUS had awarded approximately $1,067 billion for broadband 
projects. See USDA, Agriculture Secretary Vilsack Announces a Recovery Act 
Broadband Initiative to Bring Economic Opportunity to the Fort Berthold Indian 
Reservation and Parts of Two States, Press Release (Mar. 30, 2010). Twenty percent of 
this amount — or $213.4 million — would be a conservative estimate of the additional, 
private matching funds to be provided, based on recent experience in the RUS BIP 
program. See USDA, Agriculture Secretary Vilsack Announces Rural Broadband 
Projects to Bring Economics Opportunity to Community in Eight States, Press Release 
(Mar. 23, 2010) (noting that private funding equal to 45.5 percent of the RUS funding 
also would be contributed privately). Total investment in the RUS projects as of March 
30, 2010 thus can be estimated to be at least $1.28 billion. This investment is intended to 
make broadband available to 529,000 rural households and 96,000 rural business and 
public facilities. Id. Therefore, the average cost per building passed associated with this 
RUS funding is at least $2,050. The broadband penetration rate in rural areas with 
broadband availability is approximately 46 percent. See Pew Internet and American Life 
Project, Home Broadband Adoption 2009, at 17 (June 2009), available at 
http://www.pewintemet.org/~/media//Files/Reports/2009/Home-Broadband-Adoption- 
2009.pdf . Consequently, this RUS funding can be expected to serve approximately 
287,500 buildings. As such, the average infrastructure cost per building served 
associated with this RUS funding is at least $4,454. 
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last mile projects at capital costs as high as $10,000 per home passed. Notably, for an apples- 
to-apples comparison to satellite, these figures would also need to include the costs of the 
terrestrial middle mile. 

And it also bears emphasis that the ViaSat-1 system will support service at 
monthly rates that are as low as $49 for a true broadband experience. 

IV. Broadband Satellite Technology Is Scalable to Meet Future Capacity Demands 

The National Broadband Plan acknowledges that satellites are capable of serving 
any household at the target universal service level of 4 Mbps,'’ but inquires whether satellites 
have the capacity to meet the needs of all unserved households. This is not a shortcoming of 
satellite technology, but rather simply is an issue of scale that will be quite directly solved with 
the launch of additional broadband spacecraft. As detailed below, commercial satellite operators 
have a demonstrated track record of expanding satellite capacity by deploying more satellites to 
respond to consumer demand. As we will detail, history suggests that market forces will cause 
commercial enterprises to meet most of the need without any government subsidies or other 
market intervention. 


See Department of Agriculture, Rural Utilities Service, Broadband Initiatives Program, 
Notice of Funds Availability, 75 Fed. Reg. 3820, 3823 (Jan. 22, 2010). 

See National Broadband Plan at 137 (acknowledging that “satellite is capable of 
delivering speeds that meet the National Broadband Availability Target . . . ,”). 

The Plan suggests that “satellite capacity can meet only a small portion of broadband 
demand in unserved areas for the foreseeable future” and that “while satellite can serve 
any given household, satellite capacity does not appear sufficient to serve every unserved 
household.” See id. (emphasis added). 
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A Scalable Solution 


Satellite industry could solwe the 
problem wvith ZERO go¥'t subsidy 

7 Next gen satellites needed for 7 million 
homes (with service quality in video clip) 

2 2'^'* gen US broadband satellites already under 

construction 

5 Existing gen broadband satellites 

25 On orbit DBS Satellites 

Based on extrapolating trends in bandwidth consumption, and technologies under 
development, ViaSat estimates that 7 million homes could be served at or above the National 
Broadband Plan’s 4 Mbps “actual speed” target with the launch of only seven “next-generation” 
broadband satellites. Two of those seven (ViaSat-1 and Hughes Network Systems’ Jupiter 
satellite) are already under construction and are scheduled to be launched in 201 1 and 2012, 
respectively.'* Thus, the five remaining satellites would need to be procured over the next eight 




See ViaSat-1 to Transform North American Satellite Broadband Market, Press Release 
(Jan. 7, 2008), available at http://www.viasat.com/news/viasatl-transform-north- 
american-satellite-broadband-market; Hughes to Launch 100 Gbps Throughput Satellite 
in 2012, Press Release (Jun. 16, 2009), available at http://www.hughes.com/fINS%20 
Library%20Press%20Release/06- 1 6-09_Hughes_to_Launch_l 00_Gbps_High 
_Throughput_Satellite_in_2012.htm. 
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years to meet the National Broadband Plan’s 2020 target, and those spacecraft are logical 
replacements for the five existing older-generation satellites that are currently used and/or 
available for Internet access service (WildBlue-1, Anik F2, Spaceway 3, AMC-15 and 
AMC-16).*'’ Expecting that five additional spacecraft will be procured and launched over the 
next decade is entirely reasonable. 

Over a 15 year period, the satellite TV industry has launched over two dozen DBS 
satellites to serve 30 million subscribers (a comparable ratio of about 1 million subscribers per 
spacecraft).'^ We don’t have a crystal ball, but historical experience in the DBS context strongly 
suggests that a similar level of growth in the satellite broadband industry is both technologically 
and financially feasible. 


WildBlue currently provides satellite broadband services using capacity on WildBlue-1, 
Anik F2, and AMC-15. See http://www.wildblue.com/company/index.jsp (last visited 
Apr. 17, 2010). AMC-15 and AMC-16 have identical payloads. See SES GLOBAL 
Companies Contract Three Satellite Launches with ILS (Apr. 19, 2004), available at 
http:www.ses.com. Hughes Network Systems provides broadband services over 
Spaceway 3. See http://www.skyway3.com/news.php (last visited Apr, 17, 2010). 


See DIRECTV 2009 10-K at 9 (noting that DIRECTV “currently has a fleet of twelve 

geosynchronous satellites ”); DISH Network 2009 10-K at 2 (“We own or lease 

capacity on 1 1 satellites in geostationary orbit . . . .”); see also, DISH Network Launches 
New Satellite to Expand Industry’s Largest HD Offering, Press Release (Mar. 21, 2010) 
(indicating that recent launch brings the size of the network constellation to 15), available 
a/http://dish.client.sharehoIder.com/releasedetail.cfin?ReleaseID=453561. 
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V. Any National Broadband Plan Subsidies Should Facilitate Competition and 
Consumer Choice 

One of the proposals made in the National Broadband Plan requires very careful 


examination: 


There should be at most one subsidized provider of broadband per 
geographic area. Areas with extremely low population density are 
typically unprofitable for even a single operator to serve and often face a 
significant broadband availability gap. Subsidizing duplicate, competing 
netw'orks in such areas where there is no sustainable business case would 
impose significant burdens on the USF and, ultimately, on the consumers 
who contribute to the USF.'* 

This proposal does not take into account, as we have illustrated quite vividly here, that a large 
proportion of unserved homes are scattered throughout geographic regions where two or more 
existing terrestrial service providers — such as a telephone company and a cable company — in 
fact exist. As a policy matter, if subsidies are used at all in that geographic region, the subsidy 
should go to whichever of the two service providers can more cost effectively serve the unserved 
premises. In fact, it would be most effective if each subscriber had the opportunity to choose 
which of the two available service providers would be better for that individual home, based on 
evaluating competitive offers from the two services (regardless whether the service is subsidized 
or not). 


The FCC has properly recognized that satellite is perfectly capable of serving any 
of the unserved homes in the U.S., whether in a rural area or not, and at the target universal 
service quality level. Thus, all of the unserved homes in the U.S. that are reachable by satellite 
are in a position to choose from at least two service providers. In addition to satellite, those 
service providers also could be wireless, telco, and cable — and possibly more than one of each 
type. No doubt, there are disadvantaged Americans who need financial assistance. But we 


National Broadband Plan at 145. 
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firmly believe that the needs of those Americans would be served far better by developing a 
subsidy mechanism that allows them to choose, from among multiple alternatives, the service 
provider they believe will deliver the best mix of price and quality for their individual 
circumstances. For these reasons, we urge Congress not to adopt any subsidy mechanism that 
has the effect of favoring one particular broadband ISP in a particular region, over all other ISPs 
who also could serve that same region. 



Technology Neutral . ; 


Competition 

Most Cost Effective 


Consumer Choice 
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ViaSat agrees with the critical observation in the National Broadband Plan that 
“the exact role of satellite-based broadband and its impact on the total cost of universalizing 
access to broadband depends on the specific disbursement mechanism used to close the 
broadband availability gap,”'® We believe that the following five factors (discussed in detail 
above) present a compelling case that satellite should have a meaningful role in universalizing 
broadband access: (i) the extent of the availability gap, (ii) the sparse and relatively random 
dispersion of unserved subscribers (as shown by empirical consumer-driven data collection), 

(iii) the breakthrough gains in bandwidth efficiency being made by the satellite industry, (iv) the 
potential to create “gas mileage” like metrics to compare the actual delivered speeds of differing 
broadband technologies, and (v) the power of competition to drive value creation for consumers. 

We also believe that those five factors present a compelling case for the 
government to adhere to two principles as it determines how to facilitate broadband deployment 
and adoption: competition and consumer choice. 

If the government chooses to subsidize broadband availability at any level, ViaSat 
strongly urges that any adopted mechanism be open and transparent, and most critically, 
facilitate enduring competition. Moreover, given the wide dispersion of unserved households, 
ViaSat urges that any subsidies be provided through a mechanism that empowers every eligible 
American to choose how to spend his or her subsidy dollars. Using federal funds merely to 
further endow entrenched providers inhibits competitive entry into those markets and takes away 
the consumer’s ability to choose a provider. Putting the choice of broadband service provider in 
the hands of the consumer cultivates a more competitive landscape. Such a mechanism would 
provide the incentive for service providers to compete to win customers, thus empowering end 


National Broadband Plan at 137. 
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users to choose the provider offering the best combination of price and quality. This approach 
also would foster the competition that is needed to drive future innovation in data transmission 
technologies. 

Thank you for the opportunity to appear before you today to discuss these 
important issues. I would be pleased to answer any questions you might have. 


23 



89 


Mr. Boucher. Mr. Carroll. 

STATEMENT OF AUSTIN CARROLL 

Mr. Carroll. Good morning, Chairman Boucher, Ranking Mem- 
ber Stearns, and members of the committee. Thank you for allow- 
ing me to be here. My name is Austin Carroll. I am general man- 
ager of Hopkinsville Electric System in Hopkinsville, Kentucky, 
and I am testifying today on behalf of the American Public Power 
Association where I serve on the board of directors and the Ken- 
tucky Municipal Utilities Association, as well as my position at 
Hopkinsville Electric System. APPA is a national service organiza- 
tion that represents the interests of more than 2,000 publicly- 
owned, not-for-profit electric utilities located in all states except 
Hawaii. Exhibit 1 in your materials is a map showing the location 
of the APPA members nationwide. Many of these utilities devel- 
oped in communities that were literally left in the dark during the 
era when the United States was electrified as private sector electric 
companies pursued opportunities in larger population areas. 

State and local governments, therefore, undertook the effort to 
ensure that residents of their communities were served by their 
own power systems in recognition of the fact that electricity is crit- 
ical to the economic development and educational opportunities and 
quality of life for its residents. Currently, over 70 percent of 
APPA’s members are communities with less than 10,000 popu- 
lation, and approximately 45 million Americans receive their elec- 
tricity from public power systems. Many of the public power sys- 
tems were established primarily as the large utilities were unwill- 
ing to serve smaller communities and rural areas, which were then 
viewed as unprofitable. In these cases, communities formed public 
power systems to do for themselves what the private sector was ei- 
ther unable or unwilling to do at a fair price. 

The same trend is occurring today in the area of broadband and 
advanced communications. Many public power systems are meeting 
the new Age demands of their communities by providing broadband 
services where such services are unavailable, inadequate or too ex- 
pensive. These services, provided with high quality and affordable 
prices, are crucial to the economic success and quality of life of 
communities across the nation. Nationwide, 700 public power utili- 
ties provide broadband services to school districts, local govern- 
ments, hospitals, and almost 200 provide internet services to the 
residents. Municipal utilities are nonprofit and do not provide divi- 
dends for stockholders. In Kentucky they pay wages that are com- 
parable to that paid by the State of Kentucky. Many public power 
systems have secured loans or utilized municipal bonds to invest 
in infrastructure for broadband. Municipal utilities are locally 
owned and operated utilities that are governed by elected munic- 
ipal councils or independent utility boards appointed by elected 
mayors. Thus, unlike large private sector broadband providers, mu- 
nicipalities’ sole focus is the needs of their own small territories, 
and they are responsive to their residents through the electoral 
process. 

It is not my purpose to criticize private sector telephone and 
cable companies’ broadband investment, deployment and pricing 
decisions, but rather to illustrate the differences between these 
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companies and municipal/public power utilities that deploy 
broadband services. This testimony focuses on broadband services 
provided by Kentucky municipalities, which I think will provide a 
particular useful example of the important role public power utili- 
ties have to play in making broadband available nationwide. And 
I have included a map of Kentucky so you can see the municipali- 
ties in Kentucky and the ones providing broadband services. 

In May of 1998, our community board of directors agreed to run 
fiber optic cable to our substations around town in order to monitor 
the substations for electric outage prevention. Then in ’99, we had 
ringed our city on the basis of ringing these substations with fiber 
optic infrastructure. At that time, broadband was not available in 
Hopkinsville. Recognizing the need for our community to partici- 
pate in the global economy and have available all educational op- 
portunities, HES elected to use our fiber infrastructure to provide 
broadband services to local businesses, industries, government enti- 
ties and others needing high-speed communications. 

We formed a subsidiary, EnergyNet, to manage that and we keep 
separate books on the EnergyNet side as opposed to the electric 
side. Bandwidth at reasonable prices quickly became a popular en- 
tity in our community. Kentucky Derby Hosiery, an international 
sock company, was our first customer. And after that, city building, 
emergency operations center, fire stations, police stations were con- 
nected. All schools were connected as well, and by becoming a 
USAC-approved provider of E-Rate services, we were able to reim- 
burse the school system 80 percent of its cost of connectivity so 
major businesses in town are now connected over our system. 

We have now also employed a mass network of radio trans- 
missions across our city and that is our solution for the residential 
sector of Hopkinsville. We have continued to grow. We have built 
a network operations center that is a very hardened facility unlike 
anything else in our community, and we have several of our indus- 
tries, hospital, and so forth, that locate their service there for secu- 
rity. Hopkinsville was initially handicapped because we didn’t have 
a point of presence for a long distance company, and so it was very 
expensive to try to get broadband at wholesale prices into our com- 
munity. We have now constructed a line to Bowling Green, Ken- 
tucky, where there was a point of presence, and we dropped our 
megabit cost from $125 to $20, which that savings had been passed 
along to our consumers. 

But we now have a world-class system in Hopkinsville. We can 
provide broadband at prices that are competitive with major cities. 
I call them NFL cities. And we are hoping to be able to attract a 
large data center to our community because we have got all the re- 
sources to do so. So it is not only a service to our existing busi- 
nesses and industry but as an economic tool as well. And I appre- 
ciate your allowing me to make these comments, and I look forward 
to your questions. 

[The prepared statement of Mr. Carroll follows:] 
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Good morning Chairman Boucher, Ranking Member Steams and Members of the Subcommittee. 
My name is Austin Carroll, and I am the General Manager of Hopkinsville Electric System in 
Hopkinsville, Kentucky. I am testifying today on behalf of the American Public Power 
Association (APPA), where I serve on the Board of Directors, and the Kentucky Municipal 
Utilities Association (KMUA), as well as in my position with the Hopkinsville Electric System. 

APPA is the national service organization that represents the interests of more than 2,000 
publicly-owned, not-for-profit electric utilities located in all states except Hawaii. Exhibit 1, 
below, is a map showing the locations of APPA members nationwide. 
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Many of these utilities developed in communities that were literally “left in the dark” during the 
era when tlie United States was electrified, as private-sector electric companies pursued 
opportunities in larger population centers. State and local governments, therefore, undertook the 
effort to ensure that residents of their communities were served by their ovm power systems, in 
recognition of the fact that electrification was critical to their economic development and the 
educational opportunities and quality of life of their residents. 

Currently, over 70 percent of APPA’s members serve communities with less than 10,000 
residents, and approximately 45 million Americans receive their electricity from public power 
systems operated by municipalities, counties, joint powers authorities, states, or public utility 
districts. Many of these public power systems were established primarily because private 
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utilities were unwilling to serve smaller communities and rural areas, which were then viewed as 
unprofitable. In these cases, communities formed public power systems to do for themselves 
what the private sector was either unable or unwilling to do. 

This same trend is occurring today in the area of broadband and other advanced communications 
services. Many public power systems are meeting the new Information Age demands of their 
communities by providing broadband services where such services are unavailable, inadequate, 
or too expensive. These services, provided with high quality and at affordable prices, are crucial 
to the economic success and quality of life of communities across the nation. 

Nationwide, 700 public power utilities provide broadband services to school districts, local 
governments, and hospitals, and almost 200 provide Internet services to their residents. 
Municipal utilities are non-profit and do not provide dividends for stockholders. In Kentucky, 
they pay wages that are comparable to those provided to state government employees. Many 
public power utilities have secured loans or utilized municipal bonds to invest in the 
infrastructure needed for broadband. Municipal utilities are locally owned and operated utilities 
that are governed by elected municipal councils or independent utility boards appointed by 
elected mayors. Thus, unlike large private-sector broadband providers, municipals’ sole focus is 
the needs of their own small territories, and they are responsive to their residents through the 
electoral process. 

It is not my purpose to criticize private sector telephone and cable companies’ broadband 
investment, deployment and pricing decisions, but rather to illustrate the differences between 
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these companies and municipal/public power utilities that deploy broadband services. Private 
sector companies must answer to shareholders and to Wall Street. Their decisions must of 
necessity be based on what maximizes their overall nationwide return. Municipal utilities, in 
contrast, answer to their local residents. And that is why I believe that, for our nation’s smaller 
communities and rural areas served by public power, municipal broadband should be such an 
important element of our nation’s broadband plan. 


This testimony will focus on broadband services provided by Kentucky municipal utilities, 
which I think will provide a particularly useful example of the important role public power 
utilities have to play in making broadband available to our nation’s unserved and underserved 
areas. 

I would like to begin by letting you know about the positive economic development impact that 
Kentucky’s municipal utilities have made in their communities by providing broadband to the 
residents and businesses in their areas. Businesses and jobs go to those communities where 
businesses can obtain low-cost, reliable and state-of-the-art broadband services. If a business 
cannot get those services in a particular community, it will go somewhere else. 

In a largely rural state like ours, we have to be innovative to encourage Kentucky entrepreneurs 
and public entities to provide advanced communications services that will make us competitive 
with larger metropolitan areas. But we face even broader competition than that. Like our nation 
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as a whole, Kentucky is competing with other countries - where broadband deployment and 
adoption far surpass what we have accomplished in the U.S. Internationally, European and 
Asian nations are outpacing the United States in developing the availability, usage and speed of 
Internet services, 

Kentucky municipal utilities recognize that reality and, on behalf of the residents and businesses 
they serve, have responded. Kentucky is the nation’s leader in municipal utility provision of 
broadband and other communications services. The small town of Glasgow, Kentucky, is 
recognized nationally as a pioneer in providing municipally owned advanced 
telecommunications and was the first to do so in the United States. Even large cities like Seattle, 
Washington, have contacted Glasgow for information on the municipal model for broadband 
communications services. 

Thirteen municipal systems (six cable and seven wireless) provide broadband in Kentucky: 
Barbourville, Bardstown, Bowling Green, Frankfort, Glasgow, Henderson, Hopkinsville, 
Mayfield, Murray, Owensboro, Paducah, Princeton, and Williamstown. Exhibit 2, below, is a 
map showing where municipal utility broadband service areas are in Kentucky. 

Exhibit 2 
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Although it is not reflected on this map, I want to point out tliat Williamstown has installed 
wireless equipment to serve all of Grant County. The County requested that the Williamstown 
Municipal Utility provide this service to the rural areas of Grant County because of a lack of 
response from the large private telecommunications companies. 


The 13 Kentucky municipal utilities that shown on the map provide broadband services to almost 
57,000 customers across the Commonwealth. And the numbers are growing every day. 


Municipal Utilities Respond to their Communities ' Broadband Needs. 

Outside of the major metropolitan areas of Louisville, Lexington, and greater Cincinnati, 
Kentucky is composed of smaller cities and towns and rural areas. As a result, private providers 
have been slow to deploy broadband in those areas. The customer base, and housing density, is 
not there to entice the large privately-owned companies to come to invest in infrastructure in 
many smaller communities. There are just too many more lucrative opportunities for large 
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private providers in major metropolitan areas, and thus that is where they choose to make the 
bulk of their broadband infrastmcture investment. 

Outside of Louisville, Lexington and the greater Cincinnati area, commercial grade broadband 
connectivity is not available to many of the rest of us in Kentucky, As a result, smaller markets 
- Henderson, Frankfort, Owensboro, Barbourville, Paducah, Bowling Green, Russellville, 
Hopkinsville, Murray, Glasgow, and others - have to engage in “self-help.” Those communities 
look to their municipal utilities to provide them with the same level of broadband connectivity as 
the Atlanta, Nashville and St. Louis markets. 

Let me provide you with a few examples of municipal broadband success stories in Kentucky, 

Flopkinsville, Kentucky. 

In May of 1998, our Hopkinsville Electric System (HES) Board of Directors agreed to run fiber 
optic cable to HES substations to implement automated substation monitoring as an electric 
outage prevention measure. By March of 1999, we had connected our substations and ringed our 
City with fiber optic infrastructure and it was lit for the first time. Exhibit 3, below, is a picture 
of HES and some of its staff. 

Exhibit 3 
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At that time, broadband service was not available in Hopkinsville. Recognizing the need for our 
community to participate in the global economy and have available all educational opportunities, 
HES elected to use our fiber infrastructure to provide broadband as a service to local businesses, 
industries, governmental entities and others needing high-speed data communications. An HES 
subsidiary, EnergyNet, was created to manage the telecommunication and broadband side of 
HES operations. Bandwidth at reasonable rates quickly became a popular commodity in our 
community. 

Kentucky Derby Hosiery, an international sock company, was our first customer. After that, all 
city buildings - including the emergency operations center, fire stations and police stations - 
were connected. All schools were connected as well, and by becoming a USAC-approved 
provider of E-Rate services, we were able to reimburse the school system 80% of its costs for 
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connectivity. Most major businesses in town are now connected over our fiber optic network 
and purchase our Internet service. 

In late 2006, the HES board made the decision to provide the residents of Hopkinsville with 
locally-owned, reliable, affordable broadband Internet service. This was accomplished by 
deploying a wireless “mesh” broadband network throughout Hopkinsviile using our fiber for 
backhaul. In addition to providing Hopkinsville residents with broadband Internet sert'ice, the 
network would later be used to read our smart meters remotely, using tlie latest automated meter 
reading technology. Also, the wireless network provides the Internet connections for over 
seventy city police and other emergency vehicles. 

Thus, our last-mile broadband service in Hopkinsville is provided through a combination of fiber 
optic and wireless transmission. In the end, it is my opinion that this combination is probably the 
most effective broadband delivery mechanism for rural America’s last mile. 

As EnergyNet continued to grow and add both residential and commercial customers, HES 
management realized the need to deepen the level of support and security provided for critical 
services of our business and public sector customers. In November of 2006 the decision was 
made to build a new network operations center. Exhibits 4 and 5, below, are pictures of the 
exterior and interior of the HES network operations center. 

Exhibit 4 
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Exhibit 5 


11 



102 



This new, hardened facility, completed in 2008, was designed from the ground up to be state-of- 
the-art and to provide EnergyNet and its customers with a secure, stable environment in which to 
house critical network operations equipment as well as customer equipment and data. We now 
host server equipment for local businesses, the hospital, and other anchor institutions and provide 
points of presence for three long distance companies. 

Before we had a long distance carrier point of presence (POP) in our community, w-e w'ere 
severely handicapped in our ability to buy wholesale bandwidth at the reasonabie prices that 
were available in larger cities. So, in 2008, our Board, with a lot of cormmmity support, 
committed to constructing a fiber optic transmission line to the Qwest Communications POP in 
Bowling Green, Kentucky, seventy miles to our east. This line was constructed as a fiber optic 
ground wire that rides on the top of the Tennessee Valley Authority (TV A) steel tower electric 
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transmission line between Hopkinsville and Bowling Green. Exhibit 6, below, is a helicopter 
and crewman attaching the fiber optic grotmd wire to the TVA steel tower electric transmission 
line. 


Exhibit 6 



The ability to purchase wholesale bandwidth directly from Qwest Communications reduced our 
bandwidth cost from $125 per megabit to $20 per megabit - an 84% reduction. We pass these 
savings along to our customers, along with the strong reliability of a steel-tower-built line. Not 
only do we use this line to purchase our bandwidth needs; it is also used to supply the bandwidth 
needs of our local private cable TV company. New Wave Communications. Plans are underway 
to connect the line to Russellville and Elkton, Kentucky, to our east. 
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In addition, HES leases a secondary line from AT&T that links us to Nashville, Tennessee, 
where we purchase wholesale bandwidth from Level 3 Communications, This provides us with 
a secondary backbone connection for security and reliability. This second leased line is also 
used to share reasonably priced wholesale bandwidth with Clarksville, Tennessee, another 
municipal electric system 20 miles to our south. 

During the 2009 ice storm in Kentucky, the worst natural disaster in our state’s history, 
Hopkinsville suffered significant damage. Even though approximately 30% of our electric 
customers were without power, whole cities were blacked out to the north and west of us. We 
are proud that our broadband system, early in the disaster, was practically the only 
communications system that stayed up and working and was a very valuable emergency tool in 
the recovery efforts. 

Through the efforts and foresight of dedicated HES Board members and staff over the last 12 
years, today our small town is on the national map of “connected cities.” Today, we can offer 
the same amount of bandwidth at prices that match those of major cities. Infact, we have an 
industrial site that is in the running for identification by the Deloitte Company and TVA as a pre- 
certified data center site. This means we have the connectivity, electric power, available land 
and location to attract a major data center such as Google, PeaklO, Microsoft, and the 
Department of Defense, among others which could bring good-paying, new economy jobs to our 
community. Thus, we are not only providing a tool for our existing businesses and citizens, but 
an economic development tool for our community to bring in new businesses. 
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Although we are proud of our “connecting-our-community/last-mile history,” our story is not 
unique. Other municipal electric systems in Kentucky have similar stories, and so do other 
municipals around the country. 

In Kentucky, the nearby cities of Murray, Mayfield, Paducah, Princeton, Russellville, Bowling 
Green, and Glasgow are working with us in connecting transmission fiber and network 
operations centers into a regional network to provide greater security, redundancy, efficiency and 
marketing capability. Our vision is to eventually connect all the municipal broadband utilities in 
Kentucky for the benefit of our customers and citizens of our Commonwealth. 

Locally, our work is not done, however. We are branching out to the more rural areas of our 
county with our wireless network as we develop the cash flow to do so. Neighboring Todd 
County has also asked our assistance to bring broadband to their community. There, the school 
system received a grant to give each high school student a laptop, but they do not have a 
broadband service to connect them to. Also, our City does the emergency dispatching for Todd 
County, and they need a high speed connection to their police department. Thus, we are 
planning a fiber route through Elkton, the county seat, to help them get started. 

But “just like a turtle you find sitting on a fence post, you know he didn't get there by himself,” 
So it is with us. We have been successful due in no small part to the help of our business 
partners and associates. We owe a debt of gratitude to Qwest Communications, AT&T, Level 3, 
the Tennessee Valley Authority, New Wave Communications, Cinergy Communications and 
certainly our fellow KMUA/APPA members. 
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When the incumbent telephone and cable companies in Frankfort would not expand their 
networks in Frankfort to provide Internet service outside of the downtown area, the Frankfort 
Plant Board decided to provide broadband, because the citizens wanted it, demanded it and 
needed it. Much better than the state or national average, a full 55% of households in Frankfort 
now have Internet service provided by the municipal utility. This is what economic development 
officer, Phil Kerrick, has to say about the impact that Frankfort Plant Board’s broadband has had 
on economic development: “Frankfort has long been on the cutting edge of communications 
technology. Cable television came to Frankfort in the early 1950s, nearly a quarter century 
before most other communities. The Frankfort Plant Board, a municipal utility provider of water, 
electricity and telecommunications services, was first to bring cable television to Frankfort and is 
now providing the same telecommunications technology in broadband as the national companies 
at competitive rates. This makes us very attractive as a place to come and do business for 
prospective businesses and industries.” 
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Barbourville. 

Barbourville purchased the existing cable television system in August of 1996. At that time, 
there was no Internet available anywhere in the cotinty. Barbourville’s utility began offering 
dial-up Internet service in the summer of 1997 by partnering with Union College. Barbourville 
utility started offering broadband cable modems in the early spring of 1998, becoming one of the 
first places in Kentucky to offer the service. In January of 2000, Barbourville was named one of 
the “Most Wired Cities in America” by Yahoo Internet Life magazine. There were eight cities 
profiled, and Barbourville was by far die smallest. In October of 1999, Barbourville’s broadband 
system helped the City recruit DataTrac. Barbourville was chosen over several other cities, 
including Houston, Texas. DataTrac does contract call center work for the federal government. 
Initially, DataTrac provided call support for the Immigration and Naturalization Service, but it is 
currently providing services for the Federal Bureau of Investigation. 

Barbourville’s utility provides fiber-optic connections for nine out of the eleven of the county 
schools. Other local businesses have connections and services that they could not otherwise get 
if it were not for the Barbourville utility’s broadband network. 

Since 1998, Barbourville’s utility has not increased its price for broadband. In fact, the utility 
has reduced its prices on broadband while providing faster speeds. In a county where nearly half 
of the population does not have a high school diploma, Barbourville’s utility provides broadband 
services to approximately forty percent (40%) of the customers that subscribe to its cable 
television service. 
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Bowling Green Municipal Utilities (BGMU). 

BGMU purposely invested in a full and complete fiber loop around and through Bowling Green. 
BGMU’s commercial customers enjoy the benefits of stable, reliable and robust fiber 
connections, with local service personnel they know and can call. Western Kentucky University 
connects its outlying campuses together by leasing dark fiber from BGMU. The City of Bowling 
Green has implemented for its own public safety needs (police and fire) a wi-fi system with rich 
and complete backhaul provided through BGMU fiber. BGMU’s system fulfills a role to make 
Bowling Green viable and economically competitive. 

Buddy Steen, Executive Director of the Irmovation and Commercialization Center, and the 
Center for Research and Development at Western Kentucky, had this to say about the BGMU 
fiber network: “BGMU continues to be critical for us to develop the Business Accelerator 
program at the Western Kentucky University Center for Research and Development. When 
BGMU fiber was installed at our facility, it was like transitioning from a ‘ghost town’ to a ‘metro 
downtown.' This place lit up like a Christmas tree. Since the BGMU fiber installation, one of 
our Accelerator Program tenants grew from two to nearly 50 employees because of the 
difference it made in their business. They even moved their Computer Data Center from a 
network operations center in California to their offices here in Bowling Green.” 

Murray Electric System. 

Murray Electric System entered the broadband telecommunications business in Murray early in 
2000. As it became obvious that advanced telecommunieations services, specifically high-speed 
Internet service, were becoming a necessity for business and industry, and a prized infrastructure 
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for recruiting new business and industry, Munay’s Mayor and council encouraged the 
City-owned Electric System to investigate venturing into broadband services. 

A feasibility study was commissioned, which included institutional interviews with City and 
County government, the local hospital, large industrial customers, and Murray State University. 
The overwhelming consensus was that yes, Murray Electric System should step in and build and 
provide broadband infrastructure to the community. At that point in time, no private provider 
was delivering these services, nor had they announced any intention to do so. 

Today, Murray Electric System provides cable television service, which includes digital and 
high-definition capabilities, to over 3,500 homes. This is well over 50% of the homes that the 
utility passes with its cable plant. In addition, the utility provides high-speed Internet services to 
over 2,700 homes and businesses. A private cable operator also offers these same services, 
although ownership of this company has changed hands three times since Murray Electric 
System entered the marketplace. The average cable subscriber in Murray saves an average of 
$20 per month compared to those who live in towns without competition. 

Murray’s broadband infrastructure was built with funds from revenue bonds issued in the amount 
of $13.75 million. Those bonds are being serviced with the revenues produced by the sale of 
cable and broadband services. There is not, nor has there ever been, any subsidization from tax 
revenues, nor did electric sales revenue intermingle with the utility’s broadband operation. 
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In 2005, in partnership with the Murray-Calloway Economic Development Corporation, 
high-capacity fiber optic cable was extended into the Industrial Park situated on the north side of 
Murray. Services derived from the fiber were a definite benefit in attracting the new Webasto 
plant to Murray. According the Mark Manning, the EDC President, these services are as vital to 
economic development as water, sewer, and electricity. 

9); 4: ^ 

There are many other municipal broadband success stories to be told. My basic point is this: 
The nation’s municipal utilities have been on the forefront in bringing broadband to the homes 
and businesses of our nation’s smaller communities and rural areas. We hope that Congress will 
continue to recognize and support those efforts. 

Thank you for allowing me to testify here today. I look forward to your questions. 
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Mr. Boucher. Thank you, Mr. Carroll. Mr. Eisenach. 

STATEMENT OF JEFFREY EISENACH 

Mr. Eisenach. Mr. Boucher, Mr. Stearns, members of the sub- 
committee, thank you for having me here today. I will move quickly 
to stay on time. The first point I would like to make is that Amer- 
ica’s current broadband policies are by and large succeeding. Avail- 
ability is increasing, prices are falling, adoption is rising, and high 
rates of investment and innovation ensure that these trends will 
continue. Our policies can be improved and the National 
Broadband Plan contains some good ideas for doing so, but we 
could also make things worse, in particular, by imposing radical 
and unwarranted new regulations. I will circle back to these policy 
issues in a minute, but first let me describe what I consider to be 
some clear indicators that our broadband policies are producing 
good results. 

I have got some slides. We can go ahead and put the first one 
up. First, as the National Broadband Plan itself points out, ap- 
proximately 19 out of 20 American households have access to one 
or more wireline providers today, and even more, all but about 2 
percent have access to one or more providers offering 3G wireless 
services. Second, and as the next slide shows, broadband prices are 
dropping and speeds are increasing. Most importantly, from the 
perspective of broadband adoption, the price per megabit for entry 
level plans has fallen by about 75 percent since 2004. I will pause 
for a second and emphasize the price of entry level broadband serv- 
ices per megabit in the United States has fallen by 74 percent in 
the last 5 years. That is a success story. 

Third, as the next slide shows, broadband adoption in the U.S. 
has reached nearly 70 percent of households and is continuing to 
expand, and as the next slide shows, and, importantly, adoption is 
rising most rapidly in the demographic groups where it has been 
lowest in the past. With adoption rates rising by 58 percent among 
those aged 65 or above, 40 percent for low income households, and 
21 percent for rural households between 2008 and 2009. Now these 
positive results, as the next slide suggests, are a function of the 
high levels of mainly private investment of America’s broadband in- 
frastructure. Between 2008 and 2014 analysts estimate that pri- 
vate firms will invest over $450 billion in America’s communica- 
tions infrastructure of which more than half, $244 billion, will be 
dedicated to broadband. 

In fact, as the next slide indicates, perhaps the strongest indi- 
cator that our broadband policies are working lies in the fact that 
investment and communications equipment has performed quite 
strongly even during the recent recession. Whereas private fixed in- 
vestment overall is down nearly 25 percent since 2006, investment 
in communications equipment is up by nearly 10 percent. These 
data are important because they refute the story line some interest 
groups are pushing which is that our policies have failed and are 
in need of radical change in the form of massive new regulatory 
schemes known as Net Neutrality and mandatory unbundling. 
Complete discussion of these issues would take more time than we 
have here today, but let me be clear about this. Whatever else one 
thinks about these proposals, there is simply no question that they 
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would reduce investment and slow deployment of broadband infra- 
structure, which is what we are here talking about today. 

Now let me turn to the National Broadband Plan’s proposal for 
expanding broadband availability and reforming the universal serv- 
ice program, the thrust of which I strongly support. In particular, 
the commission is in my view absolutely right to focus universal 
service subsidies on areas where there is not in the absence of a 
subsidy a viable business case for private sector deployment. That 
is, areas which would otherwise be unserved. Further, the commis- 
sion’s proposal to save about $15.5 billion by phasing out funding 
to competitive eligible telecommunications carriers and reducing 
funding to other high-cost programs are long overdue. 

I would also suggest the commission take a hard look at areas 
where cable firms offer unsubsidized voice service. If a cable com- 
pany can offer telephone service at reasonable rates without a sub- 
sidy then a phone company ought to be able to do so as well. My 
own research suggests the commission could save another $6 bil- 
lion to $10 billion over the next decade by simply eliminating sub- 
sidies to telephone companies where unsubsidized cable companies 
are providing service in the same areas. The commission also, in 
my view, needs to take out a sharper pencil when it comes to new 
spending. Its estimate of a $24 billion availability gap is based on 
2 assumptions that deserve a very hard look. First, this figure ap- 
parently assumes that 4G wireless deployment will not count as 
meeting broadband availability goals even though the commission 
says it believes 4G systems will cover 5 of the 7 million currently 
unserved housing units. 

Second, it also assumes that we will extend terrestrial broadband 
capacity to the 250,000 most costly to serve housing units in the 
U.S. for a total cost of $14 billion. That is an average of $56,000 
per housing unit. Is that something we are really going to do? It 
may he more than the houses are worth. When these factors are 
taken into account, it would appear that the broadband availability 
gap is far smaller and the opportunity for savings from current 
USF programs is far greater than the plan currently suggests. And 
this suggests in turn, to go to my final slide, that the plan’s current 
objective of merely not increasing the USF contribution factor, 
which as this slide shows, stands at an all time high of 15.3 per- 
cent, is not sufficiently ambitious. 

Let me close by complimenting the commission on its commit- 
ment to a data-driven fact-based approach to policy making and by 
urging it to continue that approach as it moves forward. As a start, 
I know we are all anxiously awaiting the release of the underlying 
analyses upon which the plan’s recommendations are based, and I 
gather some of those may have been released, at which point it 
may make sense to revisit much of what is being discussed here. 
Mr. Chairman, that completes my opening remarks. I look forward 
to your questions. 

[The prepared statement of Mr. Eisenach follows:] 
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Mr. Chairman and Members of the Subcommittee, thank you for the opportunity to appear before 
you today to discuss issues relating to the deployment of broadband communications networks. 

I have had the opportunity to study communications and broadband policy issues over the course 
of many years, and in several capacities, including in my current positions as a Managing 
Director at Navigant Economics, an adjunct professor at George Mason University Law School, 
and a member of the Advisory Board of the Pew Project on the Internet and American Life. I 
should note that, while my consulting practice often involves issues relating to communications 
and broadband policy, I am appearing today solely on my own behalf. 

If there is one primary message 1 hope you will take away from my testimony today it is that 
America’s broadband policies are succeeding. They are succeeding in increasing broadband 
availability, succeeding in reducing broadband prices, and succeeding in increasing the 
proportion of the population that chooses to purchase broadband at home. They are incentivizing 
high levels of investment, and generating rapid innovation in every sector of the Internet 
“ecosystem,” from networks and devices to content and applications. 

I know you sometimes hear otherwise. Various interest groups - and sometimes even 
government officials - have taken to talking down America’s broadband success as a means of 
justifying their proposals for radical changes in telecommunications policy. There is plenty of 
room for improvement in U.S. broadband policy, but that improvement consists mainly of 
expanding upon the market-based approach that has defined our policy for more than a decade. 

Today, I would like to briefly cover two broad topics. First, 1 want to present just a few facts and 
statistics about the state of broadband in America, to illustrate the basis for my belief that our 
current policies are, by and large, succeeding. Second, I will briefly address four policy issues 
that relate directly to broadband deployment: Network Neutrality; Wholesale Competition; 
Allocation of Wireless Spectrum; and, Universal Service. 

The FCC’s Omnibus Broadband Initiative, and the resulting National Broadband Plan, 
undoubtedly represent the most thorough and intensive analysis of communications policy ever 
undertaken in the U.S., or, perhaps, anywhere. 1 salute Chairman Genachow'ski, as well as OBI 
Executive Director Blair Levin and everyone who worked on the plan, for producing a 
tremendous amount of useful data and substantive analysis in a very short time. 
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A careful reading of the analysis presented in the Plan, and of the large and detailed record that 
supports it, supports the conclusion that U.S. policies have accomplished a great deal over the 
past several years, and that progress is likely to continue unless it is interrupted by adoption of 
excessive and unnecessary' regulation. 

As the Plan itself concludes. 

Fueled primarily by private sector investment and 
innovation, the American broadband ecosystem has evolved 
rapidly. The number of Americans who have broadband at home 
has grown from eight million in 2000 to nearly 200 million last 
year. Increasingly capable fixed and mobile networks allow 
Americans to access a growing number of valuable applications 
through innovative devices. (National Broadband Plan at xi.) 

Let me emphasize just a few facts that demonstrate what we have accomplished and what can 
reasonably be expected in the near future. 

First, in terms of broadband availability, the National Broadband Plan reports that approximately 
95 percent of U.S. households have access to wireline broadband service today, and the vast 
majority of those have access to two or more providers. (National Broadband Plan at 37.) 
Moreover, 98 percent of Americans live in areas served by 3G wireless services, and the vast 
majority of these have access to three or more providers. (National Broadband Plan at 39.) 


U.S. Broadband Availability 

2009 


Wirolilto 3G Wireless 
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Secondly, the data also demonstrate that broadband prices are falling and, arguably, falling very 
rapidly. A study prepared as part of the National Broadband Plan utilized hedonic price indices 
to conclude that broadband prices are falling “modestly” - i.e., between 3 percent and 1 0 percent 
over the past five years. (Greenstein and McDevitt at 1.) While such measures have their place, 
the simple fact is that broadband prices as measured by price per megabit are falling much more 
rapidly. As shown in the figure below, actual prices per megabit have fallen by between 50 
percent and 80 percent in the last five years. Moreover, and importantly, prices for entry'-level 
services have fallen by between 73 and 75 percent. 



Third, as a result of nearly ubiquitous availability and rapidly falling prices, broadband adoption 
in the U.S. is high and rising rapidly. As shown in the figure below, approximately 70 percent of 
U.S. household.s will subscribe to broadband by the end of this year, and that figure will rise to 
74 percent by 2012 -just two years from now. (CITI Report at 26.) 
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Moreover, and importantly, broadband penetration is rising most rapidly in demographic groups 
where adoption has heretofore lagged behind. As shown in the figure below, Internet penetration 
is growing rapidly among older Americans, those living in rural areas, and those with lower 
incomes. 


Increases in Broadband Adoption 

2008-2009 


Income 

Under $2dK' 

$40-50K 

OverlOOK 
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Fourtii, all of this progress has been enabled, ultimately, by the high rates of investment our 
current broadband policies have produced. Industry analysts estimate that broadband providers 
will invest approximately $30 billion annually in broadband networks each year between 2008 
and 2015, or a total during that eight-year period of more than $240 billion. (CTTI November 
2009 Report at 66.) 



In fact, one measure of the success of our current policies is the extent to which investment has 
held up despite the deep economic recession. As shown in the figure below, real private fixed 
investment in the economy overall began declining in 2006, and remains roughly 23 percent 
below its late 2006 levels. Investment in communications equipment, by contrast, continued 
increasing through 2007 and 2008, and while it declined sharply in early 2009, it has resumed its 
prior growth trend and remains more than 9 percent above its 2006 levels. The continuing 
improvement in our broadband infrastructure is among the reasons the high-tech sector is leading 
the economy out of recession. 
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Finally, the most encouraging conclusion to emerge from the National Broadband Plan is the fact 
that all of the positive trends detailed above are likely to continue. In particular, the Plan notes 
the dramatic improvements in wireless broadband services - both satellite and terrestrial - on the 
immediate horizon, and suggests there are good reasons to believe that wireless broadband will 
soon emerge as an effective competitor to wireline. (National Broadband Plan at 40-42.) 

To summarize this first part of my testimony, the evidence clearly demonstrates that U.S. 
broadband policies are yielding increasing availability, lower prices, rising adoption, and high 
levels of investing and innovation that bode well for the future. The evidence, in other words, 
does not support radical change in our current policies. 

And yet, radical change is precisely what some would like to see - and, in certain areas, what the 
Commission has proposed. 

First, last year, the Commission issued its Notice of Proposed Rulemaking in the Matters of 
Preserving the Open Internet and Broadband Industry Practices - the Net Neutrality 
ralemaking. Last week, I was among 21 economic experts who filed a declaration in those 
proceedings in which we stated our strong opinion that the economic evidence does not support 
the Commission’s proposed rules. Indeed, and 1 quote, we advised the Commission that “it is 
extremely likely that the regulations proposed in the NRPM would harm consumers and 
competition and reduce economic welfare.” (See Attachment A.) 

Second, the National Broadband Plan alludes to the possibility of reversing more than a decade 
of Commission policy relating to wholesale unbundling of broadband infrastructure, suggesting 
specificaliy that the Commission should act on a petition for rulemaking by Cbeyond, Inc. that 
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would impose forced access regulations on fiber-to-the-home and fiber-to-the-cabinet 
infrastructures, (National Broadband Plan at n. 75.) 

In support of its petition, Cbeyond argues that unbundling regulation does not reduce carriers’ 
incentives to invest in infrastructure, a thesis that has also been advanced in recent studies by 
Harvard’s Berkman Center and Free Press. In addition, Cbeyond and others have sought to 
inject partisanship into the debate, suggesting that the decision to forebear from unbundling 
broadband services was made in the early 2000s - that is, under the Bush Administration. 

The Subcommittee should know two things. First, as I detailed in a joint declaration to the FCC 
late last year (see Attachment B), empirical studies of the effects of unbundling regulation leave 
little doubt that it has reduced investment and ultimately led to lower levels of broadband 
penetration. Indeed, the National Broadband Plan itself cites new empirical analyses 
demonstrating that infrastructure-based competition between wireline providers increases 
investment. (National Broadband Plan at 38.) 

Second, the decision not to impose unbundling regulations on broadband was made, in the first 
instance, not by Chairman Powell or the Bush FCC, but rather by Chairman Kennard, in 1 999. 
Faced with demands to impose open-access on cable modem services as condition in the AT&T- 
TCI merger, Chairman Kennard refused to do so. His September 1999 explanation is worth 
keeping in mind today: 

It is easy to say that government should write a regulation, to say that as a broad 
statement of principle that a cable operator shall not discriminate against 
unaffiliated Internet service providers on the cable platform. It is quite another 
thing to write that rule, to make it real and then to enforce it. . .. So, if we have the 
hope of facilitating a market-based solution here, we should do it, because the 
alternative is to go to the telephone world, a world that we are trying to deregulate 
and just pick up this whole morass of regulation and dump it wholesale on the 
cable pipe. That is not good for America.' 

More than a decade later, the market-based solution Chairman Kennard envisioned has in fact 
come to fruition. There is simply no basis for the Commission to revisit the question of whether 
to impose “the whole morass” of unbundling regulation on broadband providers. 

While I strongly oppose the Commission’s proposals to drastically expand regulation of 
broadband networks, there are other areas where the National Broadband Plan has proposed 
sensible steps in the direction of important reforms. Let me mention two of them. 

First, the Commission’s focus on spectrum policy is highly commendable. Economists have 
been arguing for more than 50 years that spectrum licenses should be more flexible and more 
easily subject to voluntary reallocations among licensees - that is, that market forces should be 
allowed to play a greater role. Beginning in the early 1990s - and, again, on a bi-partisan basis - 


William E. Kennard, “Consumer Choice Through Competition: Remarks Before the National Association of 
Telecommunications Officers and Advisors, 19th Annual Conference,” (September 17, 1999) (available at 
http://www.fcc.gov/Speeches/Kennard/spwek93 1 .html). 
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policymakers have moved gradually to adopt these recommendations, first by allocating 
spectrum through the use of auctions and, later, by taking tentative steps to create more flexible 
licenses and workable secondary markets. 

The National Broadband Plan potentially represents a significant move forward, explicitly 
calling for steps to increase spectrum flexibility and to speed the development of secondary- 
markets, as well as supporting the so called “Spectrum Inventory” proposal. (National 
Broadband Plan at Chapter 5.) On the other hand, the Plan’s proposal to “repurpose” 120 Mhz 
of spectrum currently licensed for digital broadcasting seems to accept as a starting point the 
notion that it takes a decade or more to reallocate - from which it concludes that the solution is 
to get started as soon as possible. 

I respect&lly suggest that the real problem is not that we are starting too late, but rather that a 
decade is too long. Rather than trying to engage in a one-time repurposing exercise (which 
would, indeed, take a decade or more), the Commission would do better to focus on 
implementing reforms that would allow spectrum to move dynamically - that is, continuously - 
to its highest valued uses, in response to changes in markets and technologies. 

Universal service is a second area where the National Broadband Plan is on the right track. Most 
notably, the Commission’s recommendations that the new Connect America Fund be limited to 
funding areas where there is no private-sector business case for providing unsubsidized 
broadband service, and that funding in such areas be limited to a single provider, represents an 
economically sound and fiscally prudent approach. My own research has demonstrated that the 
Universal Service Fund pays hundreds of millions of dollars annually to carriers where it is clear 
no subsidies are required. (See Attachment C.) If those dollars can be re-directed to supporting 
the investments required to extent broadband infrastructure to truly high-cost communities, we 
will speed up significantly the pace at which fast broadband is made available to the remaining 
five percent of U.S. households. 

For the most part, the National Broadband Plan takes a fact-based, analytical approach to 
assessing the state of broadband deployment in the U.S. The evidence it presents strongly 
supports the need for continued reforms in areas such as spectrum flexibility and universal 
service. The evidence also shows that a radical departure from the market-based approach of the 
past decade is not called for, and why proposals to dramatically increase regulation would do far 
more harm than good. 


* * 


* 


Mr. Chairman and Members of the Committee, that completes my testimony. I look forward to 
any questions you may have. 
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Mr. Boucher. Thank you very much, Mr. Eisenach, and thanks 
to all of our witnesses for sharing their views with us here this 
morning. I was very pleased to note that the broadband plan en- 
dorses expanding the Community Connect program. And I was glad 
to hear you testify about that, Mr. Villano, during your presen- 
tation. Community Connect, I think, has done a terrific job in mak- 
ing broadband available in communities that for whatever reason 
the private sector has found it to be uneconomic to serve. Often- 
times these are remote communities where the cost of providing 
the middle mile connection in order to bring broadband into that 
community is prohibitive for the private sector when considering 
the number of subscribers who might be there to pay for those very 
large costs. 

And Community Connect has filled that gap very well. The prob- 
lem is the program, as useful as it is, only had $13 million to spend 
for the entire country in the course of the last year. I have seen 
the benefits of that program in my district. I was glad to hear Mr. 
Welch mention in his opening statement that the program has ben- 
efitted Vermont, and I know it has benefitted other countries. The 
broadband plan endorses it and says it ought to be expanded. Can 
you suggest, Mr. Villano, ways in which that could be done, and 
specifically let me begin by asking you if there are currently any 
statutory limitations on your ability to expand it apart from just 
having adequate appropriations? In other words, if more money 
were appropriated for this program could you spend that or would 
you have to have some amendment to your authorizing statute in 
order to enable you to do so? 

Mr. Villano. Thank you. Chairman Boucher. No, I don’t believe 
that there are any statutory impediments to increasing the funding 
for the program. A lot of what we are doing under the broadband 
initiative program through the Recovery Act serves a lot of these 
same unserved communities, so there isn’t anything statutorily 
that would do that. 

Mr. Boucher. And do you have the capability should additional 
appropriations be provided for Community Connect to spend those 
funds effectively? 

Mr. Villano. I definitely believe so, that we have that capability. 
We are delivering $2V2 billion through the Recovery Act right now. 
Once we get through those funds, we would be more than able to 
handle an increase in any appropriation under Community Con- 
nect. 

Mr. Boucher. Is the methodology of Community Connect in any 
manner assisting you in expending your broadband funds through 
the stimulus program? 

Mr. Villano. We have many tools in our toolbox. We have our 
existing broadband program, the Farm Bill program, our infra- 
structure program, so certainly many of the lessons that we 
learned in Community Connect were brought forward to the 
broadband initiatives program. And if we do receive increased ap- 
propriations for Community Connect, we would want to look at 
some of the requirements that we do have for the program. 

Mr. Boucher. Thank you very much. I appreciate that. I think 
there is a general consensus on the part of most of the witnesses 
today that the 95 percent estimate that the broadband plan makes 
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about the availability of broadband nationwide is somewhat opti- 
mistic, and that number in all likelihood is lower than that. What 
can we do to get better data than the commission had when it 
made that projection? Mr. Turner, you alluded to some possible ap- 
proaches. Would you like to expand on that? 

Mr. Turner. Certainly. Mr. Chairman, right now the FCC col- 
lects very, very detailed subscribership data broken down by speed 
tier, residential versus business from every single broadband pro- 
vider in the country and they collect that twice a year, and they 
have been collecting such data, similar data, for almost a decade 
now. But during that process, they have failed to actually ask the 
service providers please define your service territory areas and tell 
us what quality services are available where. And this is a much 
easier effort than filing the subscribership data every 6 months be- 
cause basically once they define their service territory they only 
need to go back and change that when their service territory 
changes. 

So in 2008 the FCC made a decision, a tentative decision, to col- 
lect such data but that was never acted upon, and it sat on the 
table for the past 2 years. And I think it was rather unfortunate 
because had they acted then, we might not have had to run the 
BTOP and BIP program in the dark the way we did. 

Mr. Boucher. And so what immediate steps would you rec- 
ommend? 

Mr. Turner. I believe the record is quite complete on this issue 
of availability data, and I think the commission should imme- 
diately move to an order on the issue and reform form 77 to require 
service providers to detail their availability in service quality areas. 

Mr. Boucher. Does anyone else have comment on that? Ms. Gil- 
lett, would you like to comment or would other witnesses care to 
comment on what kinds of approaches we might take in order to 
obtain better data on the extent of real availability? Mr. Garcia. 

Mr. Garcia. Mr. Chairman, I think it is important to know if 
when we speak percentages we got to have a baseline number to 
get that percentage so when we say 95 percent, 90 percent, the 
three A’s that we all have to keep in mind are accessibility, afford- 
ability, and availability. They could really muddy up the statistics 
that we provide, but I think if we don’t know how many families, 
for instance, in our rural area, if we don’t know how many families 
could have that service and we only take data on the one that has 
service there is no way to gain a percentage and so the percentage 
number of serviced areas would be fictitious. So I think it is impor- 
tant to realize that the data gathering concept ought to be kind of 
re-evaluated and look at how can we best get the data. 

Mr. Boucher. All right. Thank you. Mr. Dankberg. 

Mr. Dankberg. Yes. The other thing I would add is that one of 
the points in the FCC National Broadband Plan was that the ac- 
tual speeds that were delivered are in many cases much lower than 
the advertised speeds, and in order to collect this data and make 
it useful it seems like the size of just the availability of broadband 
there ought to be some definition of what that service actually is 
besides just the advertised speed. 
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Mr. Boucher. All right. Thank you very much. My time has ex- 
pired. The gentleman from Florida, Mr. Stearns, is recognized for 
5 minutes. 

Mr. Stearns. Thank you very much, Mr. Chairman. Mr. 
Dankherg, I just appreciate your Will Rogers quote. I am reminded 
of another quote that Will Rogers said is be thankful that we are 
not getting all of the government we are paying for, which I think 
goes to my question to you. You are saying today that you don’t 
need a subsidy. You don’t think we need a subsidy to go ahead and 
push broadband. 

Mr. Dankberg. Yes. I think there has been a point made when 
we talk about unserved and underserved, and there is a lack of def- 
inition, and the thing that we would really strongly advocate is 
that if there were a definition of what broadband is that I believe 
that satellite could qualify and that we made a business of pro- 
viding that level of service, whatever it is to be defined, without 
government subsidies, yes. 

Mr. Stearns. Ms. Gillett, you seemed to hedge a little bit on the 
figures here. The chairman mentioned that he thought the figures 
were too optimistic and I think in your opening statement you 
talked about that, in fact, the figures could be wrong, and I think 
you went ahead and talked about new figures which would indicate 
that it went from 7 million households being unserved to 12 million 
households. Is that correct? 

Ms. Gillett. No, but almost. I wouldn’t say the figures are 
wrong. I would say the figures are all of necessity estimates be- 
cause we don’t have perfect data about any of this and that is one 
of our goals is to improve the data about it. 

Mr. Stearns. In your opening statement, though, I think you ac- 
tually used some figures here that we wrote down. 

Ms. Gillett. Yes. The figures are that we approached size in the 
gap from 2 directions. We tried 2 different methods to reach both 
imperfect types of data. One of them is a model and that tells us 
7 million households 

Mr. Stearns. Not so much the process, I am just saying quoting 
your data I still get 

Ms. Gillett. 14 to 24. 

Mr. Stearns. Yes. I still get about 92 percent of Americans 

Ms. Gillett. That is right. That was what I said in my testi- 
mony. 

Mr. Stearns. So the bottom line is that is a pretty good figure 
still. 

Ms. Gillett. It still means 24 million people without any 
broadband service. 

Mr. Stearns. But I think Mr. Dankberg is saying that maybe 
some of these people are not in the rural areas, that they are in 
areas that are in urban areas, which is going to what his original 
statement was from Will Rogers. Another question for you is 
that 

Ms. Gillett. I don’t disagree with him on that. 

Mr. Stearns. OK. In my opening statement, I talked about in 
the year 2000 there were 8 million people that had broadband and 
10 years later there is 200 million. Isn’t it possible that, and this 
is a question, I am just going to go down all, is it possible based 
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upon those figures if we are going from 8 to 200 million that with- 
out any government doing anything in the next 10 years by the 
year 2020 that we will have complete universal ubiquitous 
broadband? Do you think that is true without any government? 
Just yes or no. 

Ms. Gillett. No, I don’t. 

Mr. Stearns. Do you, Mr. Villano? 

Mr. Villano. No, I don’t. 

Mr. Stearns. And Mr. Garcia? 

Mr. Garcia. No. 

Mr. Turner. No. 

Mr. Dankberg. I think it is possible, yes. I do think it is pos- 
sible. 

Mr. Stearns. Mr. Carroll? 

Mr. Carroll. No. 

Mr. Stearns. Mr. Eisenach? 

Mr. Eisenach. I think we are very close with being here today 
so the answer is yes. 

Mr. Stearns. OK. So you folks are saying that the private mar- 
ket cannot go cover this ubiquitously without the government step- 
ping in doing something except for Mr. Eisenach and Dankberg. 
Now I say to the rest of you, Mr. Dankberg meets a payroll, started 
out in his garage and built a business to $1 billion, so I would say 
if I put you guys all on a scale, I would say he would certainly have 
as much credibility as all of you on the other side of the scale just 
because he has done it, and I admire him for starting this company 
and getting to a billion dollars. And he showed us graphs that obvi- 
ously there are some urban areas that don’t have it, and he is say- 
ing through his video that by and large we can do it. So I think 
we all have to be careful to be careful that perhaps the market can 
do it on its own. 

Mr. Dankberg, the 5 percent of homes that have no broadband 
access are likely in parts of the country that are high cost and low 
population density. So sometimes there is little incentive for pri- 
vate companies to deploy there so I am just being the devil’s advo- 
cate with you here. Does this mean that you could still get into 
those through satellite broadband in these areas, notwithstanding 
that most companies, telephone companies and cable companies 
won’t go in because it is so rural? 

Mr. Dankberg. Yes, all the terrestrial technologies depend on 
the distance between homes and some central anchor point. The 
good thing about satellite communications is that it is distance in- 
sensitive so the real issue is just can you economically deliver 
enough bits, enough bandwidth, to those people and that is really 
a technology and economics problem. 

Mr. Stearns. OK. Ms. Gillett, just if you could just answer yes 
or no. Does Section 230 make it the policy of the United States to 
preserve the vibrant and competitive free market that presently ex- 
ists for the internet and other interactive computer services unfet- 
tered by federal and state regulations, isn’t that true. Section 230? 

Ms. Gillett. I believe that is what the statute says, yes. 

Mr. Stearns. And striking the FCC attempt to regulate network 
management, didn’t the D.C. court just explain that the statements 
of congressional policy can help delineate the contours of statutory 
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authority? I think the answer is yes to that. And so I just caution 
the FCC, and my point is to go ahead and get involved with either 
Net Neutrality or ancillary authority to augment it through regula- 
tion, and that is my only point. Thank you, Mr. Chairman. 

Mr. Boucher. Thank you very much, Mr. Stearns. The gen- 
tleman from Massachusetts, Mr. Markey, is recognized for 5 min- 
utes. 

Mr. Markey. Thank you, Mr. Chairman. And again let me just 
restate that I do believe that the FCC has the authority to be able 
to act notwithstanding the court decision. Obviously from 1996 
after the Telecommunications Act passed all the way up until 
Chairman Powell, they implemented all of the provisions that cre- 
ated this broadband revolution. Remember, not one home in Amer- 
ica had broadband in February of 1996 when the Telecommuni- 
cations Act was signed. Not one home had it, so those changes in 
policy obviously had to be implemented by the FCC in order to cre- 
ate this new environment that makes all of this conversation even 
possible. So I do believe that the FCC has this authority and I ask 
them to explore the various means by which they can reach the 
point where they can implement the recommendations of the 
broadband plan that has been put together. 

What I would like to do is to focus on the Broadband Data Im- 
provement Act that we passed out of this committee about 3 years 
ago. We based it upon Connect Kentucky. How is that plan going? 
How is the data collection going under that law, Ms. Gillett, and 
is it helpful to the FCC? 

Ms. Gillett. Extremely. That program is administered by the 
NTIA, and they have given grants to all of the states at this point 
who are all collecting data according to a protocol that the FCC 
consulted. We provided technical consultation with the NTIA on 
that, and the data is coming in and the maps will start being as- 
sembled next month. 

Mr. Markey. Now the information as you can see it at this par- 
ticular stage, does it indicate that there are gaps across the country 
and do you think that this mapping is going to help us to move be- 
yond kind of anecdotal to actual factual basis for making new poli- 
cies here in the country? 

Ms. Gillett. I am totally certain that maps will be helpful and 
the data will be helpful. It is just coming to come in, so it is too 
early to say much about it, but I am sure it will be very helpful. 

Mr. Markey. So we will wind up with much more specificity than 
we have had in the past? 

Ms. Gillett. Yes. 

Mr. Markey. And we will be able to deal with what the chair- 
man is talking about in terms of finding out what actually is going 
on in Virginia and not have it be based upon a company just send- 
ing in information without it being corroborated. 

Ms. Gillett. Well, there is an elaborate protocol for collecting 
the information, some of it from industry, but also one of the nice 
things about having states administer these grants is often there 
is a lot of local knowledge of people of what is actually going on 
in their territory and we are hopeful that that will help improve 
the quality of these maps. 
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Mr. Markey. ok, great. Now let me ask you about the E-Rate. 
Let me move over to that for a second. The FCC, you know, has 
been looking at expanding E-Rate, looking at after school hours as 
well, dealing with the reality of how children actually live their 
lives. Could you talk a little bit about that and the funding streams 
necessary to make sure that we actually deal with the real world 
2010 life of a child at school in America? 

Ms. Gillett. Absolutely. One of the recommendations for the 
plan was to look at learning as a continuous process and not just 
confined to the school laws. In February the commission passed a 
waiver order and a proposed permanent rule change to allow com- 
munity use of school E-Rate-funded facilities after hours, so that 
is one example. Another is that the plan discusses the use of wire- 
less connectivity. Kindle and other kinds of electronic books require 
wireless connectivity. Students can take them home and that 
brings them broadband to the home where they may not otherwise 
have it, the many innovative uses we could make of the E-Rate 
program, and we are starting to implement exactly those proposals 
at this point. 

Mr. Markey. Within a very small number of years half the chil- 
dren in our country are going to be minorities and we just have to 
deal with the fact that we need a broadband plan for all those chil- 
dren to give them the portable skill set that they are going to need 
in order to compete for jobs in our economy as it unfolds, and un- 
less we think of the E-Rate as a flexible tool to deal with this ever 
expanding need for kids to have the skill set then I think, you 
know, ultimately it will come back to really haunt our economy, so 
I thank you for that testimony. And, again, I just want to come 
back to this point. We just can’t have a national plan put together 
alone by a small handful of communications colossi. We need to en- 
sure that we have a wide ranging entrepreneurial Darwinian para- 
noia-inducing internet world out there, broadband world, where ev- 
eryone is given a shot here at providing the leadership for our 
country, and if we step aside and just allow a couple of companies 
to decide the pace at which new gadgets, new applications, who is 
going to have access to it, then we are going to be the losers be- 
cause China, India, and other countries will just blow right past us 
with their plans to capture these sectors. 

We just should not be looking at the outsourcing of jobs as each 
year goes by because the skills are here because the technologies 
haven’t been developed here. That is our real opportunity here. 
That is what the National Broadband Plan gives us as a national 
challenge. When America has a plan, America wins. When we 
don’t, we lose. We have not had a plan. We have dropped from 2nd 
to 15th in the world. We just have to implement something and we 
cannot delay that implementation. Thank you, Mr. Chairman. 

Mr. Boucher. Thank you very much, Mr. Markey. The gen- 
tleman from Illinois, Mr. Shimkus, is recognized for 5 minutes. 

Mr. Shimkus. Thank you, Mr. Chairman. I really do love this 
committee. We are behind Lichtenstein. I just — to remind my peo- 
ple keep using that or Mordova or the Netherlands. So I will be pa- 
tient. Can’t we get off this comparing us to Lichtenstein just for a 
minute? What the FCC did if you really want paranoid people com- 
peting to fill the broadband space, you need to deregulate. What 
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the FCC did based upon the telecom bill was deregulate. They 
didn’t re-regulate. That is what the FCC is trying to do now. What 
they want to do is since they failed in the courts now they want 
to re-regulate. They want to go back to the dial up phone so, any- 
way, you can see there is divergent opinions here on the committee, 
and I love Mr. Markey, and I learned all my interactions from him. 
I keep reminding him of that so when he disapproves of my line 
of questioning, I just learned it from the best, so it is a tribute to 
him. 

Mr. Turner, do you believe the analysis in the broadband plan 
that 95 percent of the country to have access to broadband is 
flawed? 

Mr. Turner. If you define broadband as on or off meaning some- 
thing or nothing, I think it is close to being correct. Ninety-two to 
95 percent have something. If you were talking about broadband at 
a level that they defined it at 4 megabits per second, I think it is 
overstating the level of availability. 

Mr. Shimkus. So you would say it is flawed in your second defini- 
tion? 

Mr. Turner. Yes, that is right. 

Mr. Shimkus. Do you believe the FCC currently lacks adequate 
information on the actual state of broadband availability? 

Mr. Turner. Yes, I do. 

Mr. Shimkus. Do you think the FCC should collect better data 
on broadband deployment? 

Mr. Turner. Yes, sir. 

Mr. Shimkus. Then shouldn’t we refrain from taking action on 
the broadband plan until the FCC has that data? 

Mr. Turner. Well, sir, I think if you look at the calendar of items 
that will be proceeding the agency is certainly one that is thorough 
but it doesn’t move very quickly, so I think we should, yes, imme- 
diately move to start collecting that data as the proceedings and 
debate 

Mr. Shimkus. The roll out of the money. I mean this has been 
a constant debate that we have had since the stimulus money say- 
ing don’t roll out until you know the need. 

Mr. Turner. Well, I agree, and I think if you look at the cal- 
endar they probably won’t be spending a single dollar of new USF 
money on the new broadband Connect America fund at least until 
2012. 

Mr. Shimkus. But that is USF money. There are millions of dol- 
lars going out the door right now, billions. 

Mr. Turner. It is rather unfortunate that, as you said earlier, 
the cart was put before the horse in that case. 

Mr. Shimkus. Thank you. Mr. Villano, you do permit grant 
money to be used even if the majority of households covered by a 
project in non-rural areas and even if they already are served by 
one or more providers, is that correct? 

Mr. Villano. In our Community Connect program? 

Mr. Shimkus. Right. 

Mr. Villano. The area has to be totally rural and no one in that 
community 
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Mr. Shimkus. Yes, I know, only in the RUS program. We have 
several programs in the stimulus and I am talking about era and 
that is kind of the connection 

Mr. ViLLANO. We require that the community be unserved or un- 
derserved and we send our field staff out there before any 

Mr. Shimkus. Well, let us talk about Hays, Kansas for a second. 
You understand that the Kansas broadband map shows that all but 
200 of the over 11,000 households in Hays already have broadband 
from one or more providers, including a small employee-owned 
business. Is that really a good use of government funds? 

Mr. ViLLANO. In Hays, Kansas, we did provide a BIP award to 
a Kansas-based company 

Mr. Shimkus. You can stop there. Mr. Garcia, is that a good use 
of government funds if we are providing money to providers in an 
area that there is already competing broadband deployment when, 
you know, I like the way it was put, 10 percent of the Indian tribal 
areas have access which means 90 percent do not. Don’t you think 
it would be a better use of money to send that to areas where there 
is no coverage? 

Mr. Garcia. I believe it would, but the complexities of how these 
proposals are applied for is what drives the funding and where the 
funding is 

Mr. Shimkus. Well, I disagree that there are very complex at all. 
I would say either a person has service or they don’t. Mr. Turner, 
you used the example of the grocery store. Either they have a de- 
fined broadband speed and they can get access to it or they don’t 
and shouldn’t we then going back to the first question know who 
has service before we send money to people who may have com- 
peting broadband applicants? 

Mr. Turner. I think it is absolutely for the benefits of efficiency 
and the benefits of maximizing the money, it is important to have 
the right data. However, I understand what this body was trying 
to do in the context of stimulus, and I defer to the collaboration 
judgment of this body in making that decision. 

Mr. Shimkus. My time has expired, and that is where we dis- 
agree. I think we spent money and we put people who are already 
providing broadband, we empower competitors to compete against 
with government-subsidized dollars in the broadband field, and 
that is a failure of what we have done. And, Mr. Dankberg, I do 
support technicologically neutral in competition for services. 

Mr. Boucher. Thank you very much, Mr. Shimkus. The 
gentlelady from the Virgin Islands, Ms. Christensen, is recognized 
for 5 minutes. 

Ms. Christensen. Thank you, Mr. Chairman. I would like to ask 
Ms. Gillett, having followed the Comcast case, do you anticipate 
that the Comcast decision of April 6 would affect your analysis of 
these universal service issues or the recommendations in the Na- 
tional Broadband Plan in any way, and if so, why and how? 

Ms. Gillett. Our general counsel is assessing the impact of the 
Comcast decision on our authority to support broadband by USE. 

Ms. Christensen. And, Mr. Villano, as you may have gleaned 
from my opening statement the U.S. Virgin Islands has not re- 
ceived grants under ARRA funds or broadband infrastructure. One 
of the things that I am concerned about is that the existing 
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landline telephone service provider by Telcos is considered the in- 
cumbent borrower and is a troubled entity. To what extent, if any, 
do you think this would affect other entities in the Virgin Islands 
from receiving ARRA funding, the fact that the incumbent is a 
problem? 

Mr. ViLLANO. We just closed the second NOPA and there weren’t 
any applications from the Virgin Islands for a second round of 
funding. I don’t know the reasons why but there weren’t any appli- 
cations for a second round of funding. 

Ms. Christensen. That surprises me because I thought we had 
applied. OK. Well, also 

Mr. ViLLANO. They could have applied under the NTA BTAL pro- 
gram for a middle mile project but there were no last mile projects 
under the BIP program at RUS. 

Ms. Christensen. Just to continue on the concern that Mr. 
Shimkus was raising. Is it true that RUS does allow grant money 
to be used in non-rural areas regardless of whether that area in- 
cludes a majority of households covered by a project and is already 
served by one of the major providers, and, if so, is there an appeals 
process in place that one of the companies that are already 
there 

Mr. ViLLANO. The award in question was made under our first 
NOFA, and we have a definition of unserved and underserved 
areas. In that particular case, 95 percent of the service territory 
had not broadband service. It was just 5 percent of the geographic 
area that was covered by the loan grant combination that the ap- 
plicant was awarded did some terrestrial based service. 

Ms. Christensen. OK. So is there a process for appealing? 

Mr. ViLLANO. No, there is no process for appeal. 

Ms. Christensen. I guess I will ask you also again, Mr. Villano, 
will NTIA and RUS collaborate on broadband infrastructure 
awards and what effect will that have on applicants who have sub- 
mitted multiple applications? 

Mr. Villano. Definitely, we will continue our collaboration. We 
have separate NOFAs at this time. I can tell you we are in con- 
stant communication and coordinating our efforts. Under the sec- 
ond NOFAs, RUS is focusing on last mile and NTIA is focusing on 
middle mile, but we are working very closely together to make sure 
that we get the best bang for our buck. 

Ms. Christensen. So you are saying then that it won’t have any 
effect on applicants that have submitted multiple applications. It 
will be coordinated in some way? 

Mr. Villano. Under our first NOFA, we allowed for joint applica- 
tions and it did complicate the process for some applicants. That 
is why we went with separate NOFAs and separate application 
processes go round, so we will look to make sure that there aren’t 
any overlaps. If they are proposing to find a project and we are in 
a particular area, we want to make sure that we get the money to 
the most areas. 

Ms. Christensen. Thank you, Mr. Chairman. I yield back. 

Mr. Boucher. Thank you, Ms. Christensen. The gentleman, Mr. 
Buyer, is not here. The gentleman from Alabama, Mr. Griffith, is 
recognized for 5 minutes. 
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Mr. Griffith. Thank you, Mr. Chairman. The FCC, as it rolls 
out the National Broadband Plan in an attempt to deploy to the re- 
maining 5 percent, are we concerned about adoption or how we are 
going to measure adoption rates? Is that a problem or is that a con- 
cern that we have? 

Ms. Gillett. Adoption is very important. It is a very central part 
of the plan as to take steps that increase the adoption of 
broadband. I would say that our data on adoption is actually better 
than our data on availability because that is what we collect is 
subscribership data, and we are now publishing ranges of adoption 
data in our semi-annual reports. 

Mr. Griffith. Thank you. One other question. As we look at the 
FCC’s recommendation for deployment for national broadband, has 
the exemption for the electric cooperatives from FCC pole attach- 
ment regulations been considered? 

Ms. Gillett. I am sorry. Was it in the National Broadband Plan, 
was that issue based? 

Mr. Griffith. Right. 

Ms. Gillett. Yes, it was raised in the National Broadband Plan 
that poles are an essential — access to poles is essential for deploy- 
ing broadband and there isn’t a uniform national framework, and 
that is a congressional question for Congress to consider. 

Mr. Griffith. Are we suggesting that we will continue with that 
exemption for the 

Ms. Gillett. It is currently part of the statute so Section 224, 
that is how it is set up that there are separate frameworks for how 
those are regulated, and that would be up to Congress to decide if 
that is the right framework to continue or not. 

Mr. Griffith. So that is really a question for me. Thank you 
very much. OK. Mr. Villano, the second round of broadband initia- 
tive program allocates $100 million to satellite projects to provide 
broadband services to unserved areas. Most U.S. satellites have a 
national footprint. How is RUS determining what is an unserved 
satellite area? 

Mr. Villano. We will be posting maps of the service areas that 
we fund and NTIA funds under the broadband initiative and the 
BTOP program, and the satellite component, we have an RFP that 
will be published later this month that will make that money avail- 
able. We are dividing the country into 8 regions and we will let 
competition dictate how we award those funds, but those would be 
areas that have no broadband service and not be able to receiver 
service under the Recovery Act. 

Mr. Griffith. In light of some of the data or some of the com- 
ments that we have heard today about what we believe is true and 
what is actually true in unserved areas are we reviewing what we 
think is true and what is actually true? 

Mr. Villano. I can tell you for every award that we have made 
under our broadband initiative program, we send actual RUS staff 
out to the field to verify the information that was provided by the 
applicant, and we also post all the maps of the proposed service 
territories so incumbent service providers can comment on that 
whether they do provide service. We look at the comments. We look 
at the application. We send feet on the ground to ensure that those 
areas meet the definitions of the NOFA. 
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Mr. Griffith. OK. Thank you. Mr. Dankberg, I understand that 
satellite broadband services offer an opportunity to reach U.S. con- 
sumers in otherwise unserved areas. When the FCC imposes condi- 
tions on license transfer applications that limit the business models 
of satellite operators, does that make it more difficult or less dif- 
ficult to raise money to continue satellite services? 

Mr. Dankberg. The only thing I can talk about is our experience, 
and we have had fantastic support from the FCC in approving our 
licenses and being innovative in spectrum and in assuming and ap- 
proving a transfer of licenses when required so it has not really 
been a concern. The FCC from our perspective has been very sup- 
portive, sir. 

Mr. Griffith. Thank you, Mr. Chairman. 

Mr. Boucher. Thank you, Mr. Griffith. The gentleman from 
Pennsylvania, Mr. Doyle, is recognized for 7 minutes. 

Mr. Doyle. Thank you, Mr. Chairman. The residents and small 
businesses in my district in Pittsburgh have contributed to the tens 
of billions of dollars worth of subsidies to support telephone service 
in rural areas and for low income people. In 2010 these dollars are 
still being used for telephones, not broadband. Now the FCC has 
outlined a Universal Service Fund reform in the National 
Broadband Plan, and I would like to just start with Mr. Garcia and 
work down through the end of the panel. Number 1, do you support 
that plan, what you like about it, and how you would improve it, 
and if each could just do that briefly, I would appreciate it. Mr. 
Garcia. 

Mr. Garcia. We support the fact that the universal service has 
to be reformed but we also caution that the services that are part 
of that plan right now not be restricted or diminished but there has 
got to be more accountability in terms of why — that fund has been 
around for a long time and so why do we still have a lot of areas 
that have not benefitted from that very fact, and so we need to em- 
ploy that a little bit harder and be more deliberate in how that 
service funds are used for that, so we don’t want to diminish what 
is there, but in addition to what we just testified upon, we need 
to build on those opportunities so we need to keep that though. 

Mr. Doyle. Thank you. Mr. Turner. 

Mr. Turner. We are generally supportive of the framework cer- 
tainly of a transition. We think it is time to modernize the fund. 
We do have some concerns about what is g:oing to happen during 
the transition, particularly issues that Dr. Eisenach has raised that 
we do have areas where there are unsubsidized providers, either 
cable or wireless companies that are competing against the sub- 
sidized telephone provider, and that may not be the best use for 
our resources. We are also concerned that even some subsidized 
providers themselves where no other un-subsidized providers exist 
have already deployed broadband and could be self-sustaining if all 
their revenue streams are taken into account but today only the 
regulated streams are taken into account while the recovery and 
the cost of their full infrastructure, so we are concerned that the 
FCC should address some of those as we do the transition. 

Mr. Doyle. Thanks. Mr. Dankberg. 

Mr. Dankberg. I think the major issue that we have is the arti- 
facts of where unserved people are in a broadband environment is 
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much different than where unserved people are in a voice environ- 
ment. We have networks that were built for voice. You can support 
long loop lines. That leaves by definition, that is what you seen on 
the map, people who are well served by voice that are not served 
by broadband. And so the notion that you can segregate the areas 
of served and unserved people like you can with voice, I think is 
not a good starting point for building policy. 

Mr. Doyle. Mr. Carroll? 

Mr. Carroll. The American Public Power Association doesn’t 
have a position on that but from my position at Hopkinsville Elec- 
tric System, I think broadband could be expanded by using those 
funds. I think we need to ensure that the different entities out 
there that provide services have access to those funds universally 
and not just the telephone company. 

Mr. Doyle. Dr. Eisenach? 

Mr. Eisenach. I would just say 2 things. I think the plan doesn’t 
go far enough fast enough as described. Talking about saving $15 
billion out of 45 or so over the course of a decade implies that $30 
billion during that period of time is still going to get spent on what 
we are spending money on now. My second point would be I think 
the commission has known for a decade and so has most people in 
Congress that this is a failed program. This docket was initiated — 
the docket number under which all this is considered is 9645. It 
was opened in 1996 and has been going on since with 250,000 or 
so final comments. The commission has tried heroically half a 
dozen times at least to reform it and it has failed. So my point to 
this committee would be if you want that money going to 
broadband you ought to keep a very close eye on the commission’s 
success or failure in implementing these reforms as proposed. 

Mr. Doyle. Thank you. Ms. Gillett, I have heard some concerns 
that the Universal Service Fund reform would mean that some peo- 
ple’s phones would be turned off. Is that the case, and if it is not 
the case would you state why it is or why it isn’t? 

Ms. Gillett. It is not the case and it would not be the case be- 
cause the plan’s recommendation is that the funding should be 
shifted from voice only networks to networks that provide both 
broadband and high quality voice. 

Mr. Doyle. OK. I think that is important to get out. Mr. 
Dankberg, in light of what you said to Mr. Stearns, Mr. Villano 
from the Rural Utility Service has set aside $100 million for sat- 
ellite broadband. I assume your company won’t be taking a cent of 
that money. You are not interested in any of that money? 

Mr. Dankberg. If there is money to be made in subsidies then 
we will use it. I think we will use it far more efficiently. 

Mr. Doyle. OK. So you would take some government assistance? 
It sounded like you told Mr. Stearns that you weren’t interested in 
that and you didn’t need it. 

Mr. Dankberg. I am just from a free enterprise perspective if I 
am competing with other carriers who are subsidized, am I sup- 
posed to compete on an unsubsidized basis with companies that are 
given thousands of dollars per home served? I don’t know how to 
respond to that. 

Mr. Doyle. I am not asking you to. I just thought that is what 
you told Mr. Stearns and I just wanted to get clarification on it 
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that if there is money there you will take it. And maybe just finally 
since I still have a minute and 30 seconds in the remaining time, 
you heard what Ms. Gillett said about whether or not this Uni- 
versal Service Fund reform would result in people losing their tele- 
phones or not, does anybody have any further comments on that, 
and generally I take it you all support reform. You just think it 
needs to go a little quicker and a little further than it is going right 
now. Is that accurate? OK. All right. Well, I think I have asked ev- 
erything I want to, Mr. Chairman. Thanks. 

Mr. Boucher. Thank you very much, Mr. Doyle. The gentlelady 
from Tennessee, Ms. Blackburn, is recognized for 5 minutes. 

Ms. Blackburn. Thank you, Mr. Chairman. I want to thank all 
of you for your patience with us today. Mr. Turner, I want to be 
sure that I understood you to say that you did think it was unfor- 
tunate that we had put the cart before the horse when it came to 
not doing the mapping and not doing our definitions. Did I under- 
stand that right? Yes or no is sufficient. 

Mr. Turner. Yes. 

Ms. Blackburn. OK. Thank you for that. And, Mr. Carcia, I ap- 
preciate that you appreciate the fact that the fund has been around 
for a long time but the money doesn’t seem to get out very quickly. 
I think that is the frustration whenever you see government step 
in to what the private sector has done. And, Mr. Chairman, I want 
to ask unanimous consent to enter for the record an editorial from 
the Washington Post that indicates that heavy regulation is unnec- 
essary in light of the broadband plan’s analysis that 95 percent of 
the country has access to broadband, and we have gone from 8 mil- 
lion broadband subscribers to 200 million in the last 10 years. 

Mr. Boucher. Without objection, that will be made a part of the 
record. 

[The information appears at the conclusion of the hearing.] 

Ms. Blackburn. Thank you, Mr. Chairman. Dr. Eisenach, my 
question is to you. Doesn’t this suggest that our deregulatory ap- 
proach is working and that we should focus any government effort 
just on the 5 percent or the 7 million homes that are in an area 
that does not receive the private sector access to the broadband 
services? 

Mr. Eisenach. Absolutely. 

Ms. Blackburn. And I appreciate your answer on that. I also 
had another question I wanted to ask you. When we look at the 
issues of Network Neutrality, unbundling, compelled wholesaling, 
rate regulation, is there any economic validity to the arguments 
that these issues. Network Neutrality, unbundling, compelled 
wholesaling, would encourage broadband deployment to the last 
mile and wouldn’t regulating broadband just chill the investment 
innovation that we have seen over the past 10 years that has led 
to 200 million homes being connected? 

Mr. Eisenach. In 2 respects, and the first respect is a matter of 
economics. These issues have been very fully studied. Last week, 
I was one of 21 economists, very broad-based group, former CAB 
chairman Alfred Kahn among us, filing comments with the Federal 
Communications Commission specifically on the plan of the Net 
Neutrality and PRM, and our conclusion, simply put, is that the 
economic evidence simply does not support those proposed rules 
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and indeed that those proposed rules, if adopted, would reduce in- 
novation, reduce investment, reduce deployment in the way that we 
are talking about here today. The same set of data, I think, or the 
same economic facts are there on the issue of unbundling, and, in- 
deed, there is a lot of evidence in the FCC’s National Broadband 
Plan 

Ms. Blackburn. If I can ask one additional question. I guess the 
same would apply to the reclassification? 

Mr. Eisenach. Well, absolutely, because the reclassification is 
simply a precursor and would be seen in the marketplace as a pre- 
cursor to imposing this sort of heavy-handed regulation. The second 
issue is the commission has laid down a very ambitious agenda. As 
I implied earlier, it will be interesting to see how well it does keep- 
ing to the schedule that it has laid out. If it were to embark on 
these major new rulemakings, already in the middle of one of them 
on Net Neutrality, on reclassification, unbundling, and so forth, I 
simply question whether or not universal service won’t once again 
as it has for 15 years fall to the back of the pack in terms of pri- 
ority, and we will end up sitting here a decade from now saying 
why are we still spending now $8 billion of high cost subsidized 
telephone service. 

Ms. Blackburn. Thank you. I appreciate that. Ms. Gillett, I have 
got just a few minutes left, but I want to go back to something. Mr. 
Markey said when we have a plan, we win, when we don’t, we lose. 
And we all believe that, but we think we got the cart before the 
horse on this one. It looks like there are many on the panel that 
agree with that. And so we do have concerns about how you all will 
go about as you assess the data that you say is now beginning to 
come in, and you are saying you think you are going to have suffi- 
cient data to address what you term the broadband gap and by 
early next year. So as you do this, how are you going to look at 
that and address this gap but make certain that existing con- 
sumers are not going to see their rates go up, that they are not 
going to see additional taxes, additional fees, that they are not 
going to see their rates go up because one of the concerns we hear 
is that they are concerned that if you all get involved in this, then 
consumers who like the plan they have got right now, they are 
going to see their rates elevated. So what is your plan to address 
that? 

Ms. Gillett. A couple of things. First of all, the premise of the 
plan is that the universal service stays at the size it is so the bur- 
den would not go up on consumers. And, secondly, about the data 
point, between the BDIA map and the better data that the FCC is 
proposing to collect by the time, as Mr. Turner says, by the time 
we are able to implement these — I just received word that the first 
proceeding on the universal service reform was just adopted by the 
commission this morning, so we are on our way doing that, but by 
the time we get new rules in place and new money flowing the new 
data will be in and available for use. 

Ms. Blackburn. OK. I am out of time. Yield back. 

Mr. Boucher. Thank you, Ms. Blackburn. The gentleman from 
Illinois, Mr. Rush, is recognized for 5 minutes. 

Mr. Rush. Thank you, Mr. Chairman. My question is for Mr. 
Villano. Mr. Villano, last year Senator Menendez and I sent a let- 
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ter to your agency and also to the NTIA expressing concerns about 
the number and the amount of stimulus grants that have been 
awarded to small and minority applicants in your initial round of 
decision. I would like to know what you have done to improve those 
numbers. What percentage of total awards to date have been made 
to these types of applicants, and are there any additional improve- 
ments on the table in terms of increasing the number of approved 
applicants? 

Mr. ViLLANO. Thank you for the question. We did take those con- 
cerns very seriously when we developed our second NOFA. I think 
if you read the second NOFA, you will see that we tripled the num- 
ber of points that we afford to socially disadvantaged businesses 
and their applications. We also award non-socially disadvantaged 
businesses extra points if they provide lower cost service to socially 
disadvantaged businesses in the service areas. Do we publish the 
NOFAs? We did 10 workshops. We had planned to do 10 work- 
shops. One of them was shut down because of the snowstorms we 
had here in Washington. But we did 9 outreach and training ses- 
sions throughout the country, and at all those sessions we had spe- 
cial outreach sessions for minority and native applicants for the 
program. In NOFA 2, about 8 percent of the applications that we 
received under the BIP program are from socially disadvantaged 
businesses. 

Mr. Rush. Can you quantify the number of grants? 

Mr. ViLLANO. Under our second NOFA which just closed on 

Mr. Rush. The first one and the second one. 

Mr. ViLLANO. Under our first NOFA, we made 68 awards and 
one of those awards was to a socially disadvantaged business that 
was Revada Sea Lion up in Alaska. Under NOFA 2, we have 61 
applications from socially disadvantaged businesses. 

Mr. Rush. Those have been approved. All right. And are you sat- 
isfied with the level of applicants and the process and the level of 
outcome in terms of your productivity? 

Mr. ViLLANO. We are pleased with the results under NOFA 2. 
We have a total of 776 applications for $11 billion in funding. We 
have a little over $2 billion available this round, and we are in the 
process of reviewing those applications and hope to have awards 
out this summer. 

Mr. Rush. Thank you, Mr. Chairman. Yield back. 

Mr. Boucher. Thank you very much, Mr. Rush. The gentleman 
from Washington State, Mr. Inslee, is recognized for 5 minutes. 

Mr. Inslee. Thank you. Ms. Gillett, could you respond to Mr. 
Garcia’s suggestions about improving the relationship, the govern- 
ment relationship, to tribes in this context and how that might 
work and how we can make it work? 

Ms. Gillett. Certainly. The plan, as you know, makes many rec- 
ommendations, including a number that Mr. Garcia spoke about, 
including, for example, the Office of Tribal Affairs at the FCC, a 
seat on the USAC board, and so forth, and we look forward to im- 
plementing those and would be happy to — our Consumer and Gov- 
ernmental Affairs Bureau will be implementing those recommenda- 
tions, and I would be happy to have them get back to you with fur- 
ther information about how that is proceeding. And we also re- 
cently made public our implementation schedule, which has the 
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dates and quarters of addressing a number of those recommenda- 
tions on it. 

Mr. Inslee. Well, that is encouraging, and if we can help you at 
all, let us know. We appreciate that. 

Ms. Gillett. Thank you. 

Mr. Inslee. We think that is very important. Mr. Turner, I want- 
ed to ask you about FCC authority in light of this case that came 
down. The FCC has identified several areas that could be impacted 
of this that people may not think of including cyber security efforts, 
universal service reform, access for disabled Americans, and con- 
sumer privacy. There is a whole list of things that could be af- 
fected. If the FCC does nothing in response to this decision, what 
will happen to the FCC’s ability to advance those policy goals? 

Mr. Turner. It is casting serious doubt. I think if you look at the 
statute and look at how the statute was developed. Congress at the 
time clearly treated and wanted to treat the wires that bring us 
these services differently from the services themselves, and this 
was the heart of 230B, hands-off approach to the internet services, 
but a light regulatory touch where needed on the wires. And I have 
a lot of trust in the deliberative wisdom of Congress on the shelf 
life of these laws because they are based on principles like uni- 
versal service, nondiscrimination interconnection, competition, and 
reasoned deregulation. The path Congress gave the FCC for the 
regulation was Section 10. Chairman Powell chose to do a different 
path through the re-definition process, and I think, you know, in 
the words of Justice Scalia, this was sort of a Mobius Strip type 
of reasoning that ignored the statute. 

I think Chairman Powell thought he could stand up all the other 
principles of interconnection, universal service, non-discrimination, 
disability access, all of that on this ancillary authority theory, and 
the court case has shown that that is not going to be able to be 
the case, so the move towards reclassification doesn’t have to be 
seen as a radical move. It simply will be a move that puts the 
FCC’s regulatory framework back in harmony with the law, and I 
guarantee you it will come with some type of heavy forbearance on 
all the rules that are intended to apply to monopoly telephone net- 
works. They certainly will not be applied to broadband networks. 

And we must remember that today the enterprise broadband 
market that serves the biggest businesses in the country is cur- 
rently regulated under Title 2 and that is one of the most competi- 
tive markets and they are not screaming for deregulation and there 
is heavy investment going on there. 

Mr. Eisenach. If I could just jump in very quickly and say at 
least with respect to the Net Neutrality regulations that are pro- 
posed the non-discrimination provisions are not less restrictive on 
broadband than what was put in place on telephone networks in 
the past. They are more restrictive. The non-discrimination provi- 
sions that were in place on telephone networks in the past per- 
mitted just as reasonable discrimination. The proposed Net Neu- 
trality regulations explicitly reject that approach and say there will 
be no discrimination of any kind. To suggest that the private sector 
could have any confidence that the regulations that would be im- 
posed under a Title 2 classification are less restrictive than what 
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had been imposed in the past is just violated by the proposed rules 
we have in front of us today. 

Mr. Inslee. Well, I just point out that I think it is even a dicier 
gamble to have any confidence that if we don’t do something about 
Net Neutrality there won’t be marketplace efforts to restrict access 
to content, and I think it is clear we need action on here. And I 
appreciate Mr. Turner’s views in this regard. Thank you. 

Mr. Boucher. Thank you, Mr. Inslee. The gentleman from Ohio, 
Mr. Space, is recognized for 5 minutes. 

Mr. Space. Thank you, Mr. Chairman. This map is a map of the 
State of Ohio, and, as you can see, in the southwestern corner, 
which is the green area which would indicate the unserved area 
pursuant to the work done by Connect Ohio, which is modeled on 
Connect Kentucky, and I have a lot of faith in the work that they 
have done in trying to decide or determine just where access to 
broadband exists and where it doesn’t exist. And the effect that 
that is having on the people of southeastern Ohio is significant. If 
you look at the unemployment rates in these counties, 5 of them 
are above 15 percent, 1 above 18 percent right now. That rep- 
resents the unemployment rate doesn’t even factor in the tens of 
thousands of people that are fully employed but are working in 
poverty. 

This is a significant problem that hampers economic develop- 
ment. It limits our already limited access to health care, education. 
We see the role of broadband and its integration in health care de- 
livery, educational delivery systems as in its infancy right now 
going nowhere but up, and it longer it takes for us to obtain this 
access the farther behind we are going to fall. That also happens 
to correspond almost identically with my congressional district. 
And we are working hard to see what we can do to provide access 
to this very important technology. And one of the questions I have 
for the panel, and I am going to ask a number of you specifically 
to just give, if you can, because our time is limited, a 2 or 3-sen- 
tence response to this question. Ms. Gillett, I am going to ask you 
first. What is it that we can do. Congress can do, to facilitate exten- 
sion of that last mile to maybe it is 5 percent of the population, 
maybe 7 percent, I don’t know, but I know that percentage is a lot 
bigger in areas like this, what can we do as a Congress to facilitate 
the extension of that last mile to those people who don’t have any 
access right now? 

Ms. CiLLETT. I would Suggest 3 things. First, would be to work 
with us on the universal service reform so that we can target the 
funds to the places that are unserved. It is a complicated system, 
as Mr. Eisenach mentioned. Reform has been tried many times. 
There is lots of people in the current system so it is complicated, 
and we would appreciate your support with that. Second is we pro- 
pose to do it in the plan with no additional funds but the plan does 
also pose an option for Congress to consider an appropriation which 
could help make it go faster. And the third thing is I think your 
point about you got the data, you know where these places are. 
That is great. The cooperation of industry in making sure we have 
accurate availability data is key. 

Mr. Space. Thank you. Mr. Villano. 



138 


Mr. ViLLANO. Certainly. I would suggest that anybody that you 
have that is looking for service in those areas would contact their 
field representative to determine if they could apply for one of our 
programs. Under the broadband initiative program we made 4 
awards in the State of Ohio under NOFA 1. Under NOFA 2 , we 
have 21 pending applications for $193 million. I hope that some of 
those are in your district. 

Mr. Space. They are. 

Mr. ViLLANO. And that they will filter their way up to the top. 
But it would be most important for applicants to contact RUS and 
the Rural Development state office to see which programs that we 
have that may be of assistance to those communities. 

Mr. Space. Thank you. Mr. Eisenach, I want to ask you for 
maybe your perspective on how we bridge that last mile in places 
like this. 

Mr. Eisenach. First of all, I think doing something is important. 
I don’t think it is going to entirely solve itself. I do think that sat- 
ellite service is my earlier answer to the question where will we be 
in 10 years. I do think that satellite for a lot of purposes is going 
to solve a lot of people’s problems. I don’t think it is going to solve 
the high capacity issue in terms of what you want in a hospital or 
what you want in a government office and areas like that. What 
works? What I have seen work is what is working in Virginia, a 
state where I have spent a lot of time looking closely and I know 
is working in other places around the country, and that is looking 
at local solutions. So what we have in the State of Virginia, some- 
thing called the Mid-Atlantic Broadband Council, I have been in- 
volved with that, the Southwestern Virginia Technology Council. 
The chairman has been intensely involved with that. 

And what those local groups are able to go is pull together busi- 
nesses, government, public non-governmental organizations, and 
solve problems. These are not problems of rocket science. These are 
problems of digging a ditch and putting some fiber in or putting up 
a tower, and often those problems just take the business commu- 
nity getting together with funding, with funding, but often it is a 
question of people getting together and saying we need to put a 
tower up here. Let us get it done. 

Mr. Space. Sure. And the problem, however, is in areas like this 
the local community governments and many of the businesses are 
struggling to survive, and they don’t have the means. 

Mr. Eisenach. I am for funding those efforts. Just to be clear, 
those efforts in Virginia have been funded by a tobacco fund, and 
I think the RUS has been active in funding those efforts. Those are 
good efforts. Those efforts ought to be funded in my view. 

Mr. Space. I know I am over time, but the chairman is busy and 
not paying attention to my time. Mr. Chairman, may I have just 
1 more minute? 

Mr. Boucher. Yes, sir. Go ahead, Mr. Space. 

Mr. Space. Mr. Dankberg, the issue has to do with satellite 
availability in areas like this, and the problem as I see that is the 
capacity in the cost and the quality don’t — ^you testified that you 
feel they are comparable, but as we move forward it is all about 
speed and it is all about quality and capacity, and I question 
whether or not the technology is there for satellite. 
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Mr. Dankberg. I understand that. I am an engineer. We just de- 
signed a new satellite that has 20 times the capacity of the best 
satellite ever. I think it is a question of economics. And what we 
would say just set us a target. If you set a target of 5 megabits, 
10 megabits, we will figure out what the economics are. We can de- 
liver 5, 10, 15, 20 . Set a number that you would like and then have 
a competition, and if we can’t meet that number we are happy to 
see it go somewhere else. 

Mr. Space. Thank you, Mr. Dankberg. My time has expired. 

Mr. Boucher. Mr. Space, if you would yield to me just a second 
the balance of your time which will be extended as much as is nec- 
essary. I wonder, Mr. Dankberg, if you would make a project of 
what the retail cost per customer is going to be for that new high 
capacity satellite that you intend to launch. 

Mr. Dankberg. I think one of the main points that was made 
was the price of broadband coming down. Our new satellite, we will 
offer — we probably are going to offer plans just like we do now, 
which are $50, $60 or $80. We will increase the speeds that we 
offer by a factor of 4, and the amount of congestion, which is really 
the reason that people perceive delay, will go enormously. 

Mr. Boucher. So if you can afford $50, $60 or $80, that is fine. 
If you are among that category of individuals who can’t, it becomes 
a problem. 

Mr. Dankberg. What we would say is we are completely fine 
with the idea of using subsidies to reduce prices for people who 
can’t afford it. We are absolutely OK with that. That can absolutely 
apply to satellite, and we proposed to the RUS a satellite system 
that would make life line broadband service available at $8 per 
month wholesale at 768 kilobits a second. All we want to do is have 
an opportunity to compete at whatever speed, and if subsidies are 
used, we just want to compete to provide service to all of Ohio for 
the same price that might serve one small village at whatever level 
of service is specified. 

Mr. Boucher. OK. Thank you very much, Mr. Dankberg. Mr. 
Stearns, I will just recognize you. Mr. Space’s time has expired. 

Mr. Stearns. Thank you, Mr. Chairman. I just want to ask, 
what speed would that be? You say 4 times. What would that speed 
be? 

Mr. Dankberg. The speeds for our new satellite, we expect to 
offer 2 , 4, and 8 megabits per second as the speeds for our service 
at those retail prices. Our wholesale prices are about half of that. 
The retailers are the ones that mark it up by about a factor of 2 . 

Mr. Boucher. Thank you. Mr. Dankberg. Let me say thank you 
to each of our witnesses today. We appreciate very much your tak- 
ing this time and sharing your insights with us. I am going to leave 
the record of this hearing open for approximately 3 weeks during 
which period of time there probably will be some written questions 
propounded to you by the members of the subcommittee. When you 
receive those questions, I hope you will respond promptly, and we 
will make your responses part of the record of this hearing. And 
the gentleman from Florida is recognized. 

Mr. Stearns. Just to ask unanimous consent for all members’ 
statements to be included in the record. 
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Mr. Boucher. Without objection. With that, this hearing is ad- 
journed with the thanks of the subcommittee. 

[Whereupon, at 12:38 p.m., the Subcommittee was adjourned.] 
[Material submitted for inclusion in the record follows:] 
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LIST OF ASSUMPTIONS 


This tabic primdes important information about the different assumptions used in the creation of charts throughout this docu- 
ment. I he assumptions implicit in each chart are appropriate tor the context in which the chart appears. However, it may be the 
case that assumplion.s varv between similar charts, leading to what appear to be different resuits. Thi.s tabic synthesizes the dif- 
lercnt assumptions to allow the reader to interpret and compare charts in this document. 
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1 , Key assumptions j 
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Non-4G 

1-A 

Base-case Broadband 
Availability Gap 

Profitable counties are excluded. 

12.000-foot DSL 

Assumes one competitor. 

Assumes no competitors. 

Fixed Wireless 

Assumes no competitors. Applies 
a 73.13% cost aibcatbn to the 
fixed network. Recognizes only 

Fixed revenue as incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobiie 
revenue as incremental. 

1-B 

Breakout of Ongoing Costs by 
Category 

Profitable counties are excluded. 

12,000-foot DSL 

Assumes one competitor. 

Assumes no competitors. 

Fixed Wireless 

Assumes no competitors. Applies 
a 73.13% cost aibcatbn to the 
fixed network. Recognizes only 

Rxed revenue as incremental, 

Assumes no competitors. 

Recognizes Fixed and Mobiie 
revenue as incremental. 

1-C 

Gap by Census Blocks Ordered 
by Population density 

The second lowest cost technology 
is determined at the county level 
and assigned to the census blocks. 
All unserved census blocks then 
are sorted into centiies by their 

aaP' 

12.000-foot DSL 

Assumes one competitor. 

Assumes no competitors. 

Rxed Wireless 

Assumes no competitors. Applies 
a 73.13% cost aibcatbn to the 
fixed network. Recognizes only 

Fixed revenue as incremental, 

Assumes no competitors, 

Recognizes Fixed and Mobile 
revenue as incremental. 

1-D 

Broadband investment Gap per 
County 

12,000-foot DSL 


Assumes no competitors 

Fixed Wireless 

Assumes no competitors. Applies 
a 73,13% cost aibcatbn to the 
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Fixed revenue as incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobiie 
revenue as incremental. 

1-E 

Broadband Investment Gap per 
Housing Unit in Each County 

12,000-foot DSL 

Assumes one competitor. 

Assumes no competitors. 

Fixed Wireless 

Assumes no competitors. Applies 
a 73.13% cost aibcatbn to the 
fixed network. Recognizes only 

Fixed revenue as incremental, 

Assumes no competitors 

Recognizes Fixed and Mobiie 
revenue as incremental. 

1-G 

Broadband Investment Gap, by 
County 

Profitable counties are excluded. 

12,000-foot DSL 


Assumes no competitors 

Rxed Wireless 

Assumes no competitors. Applies 
a 73.13% cost aibcatbn to the 
fixed network. Recognizes only 

Fixed revenue as incremental. 

Assumes no competitors 

Recognizes Fixed and Mobile 
revenue as incremental. 

1-H 

Ongoing Support for Each Housing 
Unit per Month 

12,000-foot DSL 

Assumes one competitor. 

Assumes no competitors 

Rxed Wireless 

Assumes no competitors. Applies 
a 73,13% cost allocation to the 
fixed network. Recognizes only 

Fixed revenue as incremental. 

Assumes no competitors, 

Recognizes Fixed and Mobile 
revenue as incremental. 

1-1 

Investment Gap per Housing Unit 
by Lowest-Cost Technology for 

Each County 

12,000-foot DSL 

Assumes one competitor. 

Assumes no competitors 

Rxed Wireless 

Assumes no competitors. Applies 

3 73.13% cost allocation to the 
fixed network. Recognizes only 

Fixed revenue as incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobiie 
revenue as incremental. 
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Key assumptioni. 

4<5 Areas ^ 

Non 4G areas ' 

1-J 

Lowest Cost Technology 

Ail unserved areas are included. 

12,000-foot DSL 

Assumes one competitor. 

Assumes no competitors. 

Fixed Wireless 

Assumes no competitors. Applies 
a 73.13% cost allocation to the 

Fixed network. Recognizes only 

Rxed revenue as incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as incremental. 

3-A 

Impact of Discount Rate on 
Investment Gap 

Profitable counties are excluded. 

12,000-foot DSL 

Assumes one competitor. 

Assumes no competitors. 

Fixed Wireless 

Assumes no competitors. Applies 
a 73.13% cost allocation to the 
fixed network. Recognizes only 

Fixed revenue as incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as incremental. 

3-D 

Gap for Funding One Wired 
and One Wireless Network 

Profitable counties for each 
technology are excluded. 

12.000-foot DSL 

Assumes one competitor. 

Assumes no competitors. 

Fixed Wireless 

Assumes no competitors. Applies 
a 73.13% cost allocation to the 
fixed network. Recognizes only 

Fixed revenue as incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as incremental. 

3-E 

The Cost of Funding Two Wired 
Networks 

Profitable counties for each 
technology are excluded. 

12.000-foot DSL 

Assumes one competitor. 

Assumes one competitor. 

FTTP 

Assumes one competitor. 

Assumes one competitor. 

3-G 

Quantifying the Impact of 
Competition: Investment Gap 
by Number of Providers 

Profitable counties are excluded. 

12.000-fool DSL 

Assumes 0-3 competitors as indi- 
cated by label. 

Assumes 0-3 competitors as Indi- 
cated by label. 

Fixed Wireless 

Assumes 0-3 competitors as indi- 
cated by label. 

Applies a 73.13% cost allocation to 
the fixed network. 

Recognizes only Rxed revenue as 
incremental. 

Assumes 0-3 competitors as indi- 
cated by label. 

Recognizes only Fixed revenue as 
incremental, 

3-H 

Broadband Investment Gap by 
Percent of Unserved Housing 
Units 

The second-lowest-cost 
technology is determined at the 
county level and assigned to the 
census blocks, All unserved census 
blocks then are sorted into centiles 
fay their gap. 

12.000-fool DSL 

Assumes one competitor. 

Assumes no competitors. 

Fixed Wireless 

Assumes no competitors. 

Applies a 73.13% cost allocation to 
the fixed network. 

Recognizes only Fixed revenue as 
incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as incremental. 

3-I 

Total Investment Cost for Various 
Upgrade Paths 

12.000-foot DSL 

Assumes one competitor, 

Assumes no competitors. 

Fixed Wireless 

Assumes no competitors. 

Applies a 73,13% cost allocation to 
the fixed network. 

Assumes no competitors. 

5,000-fool DSL 


Assumes no competitors. 

3,000-foot DSL 


Assumes no competitors, 

FTTP 


Assumes no competitors. 

3-M 

Dependence of the Broadband 
Investment Gap on Speed of 
Broadband Considered 

Profitable counties are excluded. 

15.000-foot DSL 

Assumes one competitor. 

Assumes no competitors. 

12.000-fool DSL 

Assumes one competitor. 

Assumes no competitors. 

Fixed Wireless 

Assumes no competitors. 

Applies a 73,13% cost allocation to 
the fixed network. 

Recognizes only Fixed revenue as 
incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as Incremental. 

5,000-foot DSL 

Assumes one competitor. 

Assumes no competitors. 

3,000-fool DSL 

Assumes one competitor. 

Assumes no competitors. 

FTTP 

Assumes one competitor. 

Assumes no competitors. 

HFC 

Assumes one competitor. 

Assumes no competitors. 
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Chart 

Description 

Technology 

[ Key-assumption' '' '■ 1 

4<> Areas 

Non-4G areas . :••• ■ , 

3-U 

Sensitivity of Gap to Take Rate 
Profitable counties are excluded. 

12,000-foot DSL 

Assumes one cemipetitor. 

Assumes no competitors. 

Fixed Wireless 

Assumes no competitors. 

Applies 3 73.13% cost allocation to 
the fijffid network, 

Reco^izes only Fixed revenue as 
incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as incremental. 

3-W 

ARPU Sensitivity 

Profitable counties are excluded. 

12,000-foot DSL 

Assumes one competitor. 

Assumes no competitors 

Fixed Wireless 

Assumes rro competitors. 

Applies a 73.13% cost allocation to 
tfffifiired network, 
ftecognizes only Fixed revenue as 
inCTemental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as incremental. 

3-Z 

Sensitivity of Build-Out Cost 
and Investment Gap to Terrain 
Classification Parameters 

Profitable counties are excluded- 

Fixed Wireless 

Assumes no competitors. 

Applies 3 73.13% cost allocation to 
the fixed network. 

Recognizes only Fixed revenue as 
incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as incremental. 

4-C 

Present Value of Total Costs for 
All Technologies in Unserved 
Areas 

The second lowest cost technology 
is determined at the county level 
and assigned to the census blocks. 
All unserved census blocks then 
are sorted into centiles by their 
gap. 

12,000-foot DSL 

Assumes no competitors. 

Assumes no competitors. 

Fixed Wireless 

Assumes no competitors. 

Applies a 73.13% cost allocation to 
the fixed network. 

Assumes no competitors, 

5,000-foot DSL 

Assumes no competitors. 

Assumes no competitors, 

3,000-foot DSL 

Assumes no competitors. 

Assumes no competitors. 

FTTP 

Assumes no competitors. 

Assumes no competitors. 

Cable 

Assumes no competitors. 

Assumes no competitors. 

4-W 

Investment Gap for Wireless 
networks 

Profitable counties are excluded, 

Fixed Wireless 

Assumes no competitors. 

Applies a 73.13% cost allocation to 
the fixed network, 

Recognizes only Fixed revenue as 
incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as incremental. 

4-Y 

Sensitivity of Investment Gap 
to Terrain Classification 

Profitable counties are excluded. 

Fixed Wireless 

Assumes no competitors. 

Applies a 73.13% cost allocation to 
the fixed network, 

Recognizes only Rxed revenue as 
incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as incremental. 

4-Z 

Sensitivity of Costs and 
Investment Gap to Subscriber 
Capacity Assumptions 

Profitable counties are excluded, 

Fixed Wireless 

Assumes no competitors. 

Applies a 73.13% cost allocation to 
the fixed network. 

Recognizes only Fixed revenue as 
incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as incremental. 

4-AA 

Impact of Spectrum 

Availability on FWA Economics 
Considers all unserved areas for 
first column of data; profitable 
counties are excluded in the other 
columns. 

Fixed Wireless 

Assumes no competitors. Applies 
a 73,13% cost aibcation to the 
fixed network. Recognizes only 

Fixed revenue as incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as incremental. 

4-AB 

Cost Breakdown of Wireless 
Network Over 20 Years 

Considers ail unserved areas 
(including profitable counties). 

Fixed Wireless 

Assumes no competitors. 

Applies a 73,13% cost aibcation to 
the fixed network. 

Assumes no competitors. 

4-AC 

Cost of Deploying a Wireless 
Network in Unserved Areas 

Considers ai! unserved areas 
(including profitable counties). 

Fixed Wireless 

Assumes no competitors. 

Applies a 73,13% cost aibcation to 
the fixed network. 

Assumes no competitors. 
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[ ' Key assumptions 


Chart 

Description 

Technology 

46 Areas ^ ' 

1' Non-4G areas - . ... . | 

4-AD 

1 

: Cost of an HFM Second Mile 
i Backhaul Architecture 

Fixed Wireless 

As^mes no competitors. 

Applies a 73.13% cost allocation to ■ 
the fixed network. 

Assumes r 

10 competitors. 

4-AK 

Economic Breakdown of 
12,000'foot DSL 

Profitable counties are excluded. 

12,000-foot DSL 

Assumes one competitor. 

Assumes r 

10 competitors. 

4-AP 

Economics of Terrestrially 
Served if Most Expensive 
Housing Units are Served with 
Satellite 

Includes ail unserved areas 
(including profitable counties). 

12,000-foot DSL 

Assumes one competitor. 

Assumes no competitors. 


Fixed Wireless 

AsHimes no competitors. 

Af^lies a 73.13% cost allocation to 
the fixed network. 

Recognizes only Fixed revenue as 
incremental. 

Assumes no competitors. 

Recognizes Fixed and Mobile 
revenue as incremental. 

4-AV 

Breakout of FTTP Gap 

Profitable counties are excluded. 

FTTP 

Assumes no competitors. 


10 competitors. 

4-BE 

Breakout of 3,000-Foot DSL 

Gap 

Profitable counties are excluded. 

3,000-foot DSL 

Assumes no competitors. 

Assumes r 

10 competitors. 

4-BF 

Breakout of 5,000-Foot DSL 

Gap 

Profitable counties are excluded. 

5.000-foot DSL 

Assumes no competitors. 

Assumes no competitors. 

4-8G 

Breakout of 15,000-Foot DSL 
Gap 

Profitable counties are excluded. 

15.000-foot DSL 

Assumes one competitor. 

Assumes no competitors. 
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INTRODUCTION 

The American Recovery and Roi nves tment Act directed the 
Federal Commuiiications CommissiDii (FCC) to inciude, as 
part of the National Broadband Plan (NBP). “an analysis of the 
most effeclive and el'ficient mechanisms for ensuring broad- 
band access by all people of the United StatesTUAs the NBP 
indicaled, the level of additional funding to extend broadband 
to (hose who do not have access today is S2B.5 billion; more 
detail about the gap and results of this anah’sis are presented 
in Chapter 2. This document details the underlying analyses, 
assumptions and calculations thal support the S23.5 billion 
funding'gap.''^ 

The quostioii implicit in the CongTessional mandate is 
deceptively simple: What is the minimum level of public sup- 
port necessary to ensure that all Americans have access to 
broadband? In fact, there are multiple layers ofcomplexity: 

The analysis must account for existing deployments, both to 
the extent that they enable current service and can be used to 
extend service to currently unserved areas; and it must include 
an analysis of the capabilities and economics of different. 

moB : 

; The Broadband Availability Gap Mode! 

Models are one tool to analyze complex problems such as the : 
I Broadband Availability Gap. It is important to recognize, however, ; 
that models have limits. An engineering-based, multi-technology ; 
economic model of broadband deployment, like the one created 
as part of the National Broadband Plan (NBP) effort, requires a 
multitude of inputs and can be used to answer many different 
questions. The types of inputs range from simple point estimates, ; 
such as the cost of a piece of hardware— a Digital Subscriber Line ! 
Access Multiplexer (DSLAM) card or chassis, for example— es- 
i timatesofper-product revenue, assumptions about the evolution ; 
i of competitive dynamics in different market segments and the 
likely behavior of service providers. We form hypotheses about 
all of these types of inputs to calculate the Broadband Availability i 
Gap; of necessity, some of these hypotheses are more specula- 
tive than others. 

This paper describes the design and use of this model in 
providing input into the NBP, as well as the underlying views about 1 
the relevant technologies. Others may make different assump- 
tions or test different hypotheses or seek to answer somewhat 
different questions. The model and its associated documentation ! 
provide an unprecedented level of transparency and should spur 
debate. The intent is for this debate to ultimately improve our 
understanding of the economics related to offering broadband 
service so that public policy can be made in a data-driven manner 1 


competing technologie.s that can provide service. The analysis 
therefore comprises two main components; The first focuses 
on Availability, orunder.standing the state of existing network 
deployments and semces; the .second focuses on the Funding 
Shortfall, the capabilities and economics associated witli differ- 
en t broadband networks.^ See i-lxh ib i t A. 

The Availability analysis focuses on determining the state of 
existing deployments: who has access, and of grcaier concern, 
who lacks access to broadband consistenl with the National 
Broadband Availability Target. In addition, this analysis must 
develop a key input to the Funding Shortfall analysis: data 
regarding the location of existing network infrastructure to fa- 
cilitate determining the cost of extending service into unserved 
areas. Developing this detailed baseliitc requires a very granu- 
lar geographic xaew of tile capabilities of all the major types of 
broadband infrastructure a.s they are deployed today, and as 
they will likely evolve over the next three to five yeans without 
public support. 

Unfortunately, there i.s a lack of data at the required level of 
granularity, both in termsof availability-- which people have 

access to what services- and of infrastructure which people 

are passed by what typos of network hardware. To solve the 
problem, vro combine several data sets for availability and 
infrastructure, supplementing nationwide data witii. the output 
ofalarge multivariate regression model. We use this regression 
model to predict availability by speed tier and to fill in gaps, 
especially last-mile gaps, in our infrastructure data. The ap- 
proach to developing this baseline is described in. Chapter 2. 

The second major component focuses on the Funding 
Shortfall by e\am'ming\he capabilities and economics of differ- 
ent network technologies. To facilitate thi.s analysis, we built a 
robust economic model that calculates the amount of .support 
necessary to upgi'ade or extend existing infrastructure to the 
unserved to provide service consistent with the target. The eco- 
nomic analysis builds on the infra-structure data known and 

inferred •• from the first step, calculating the cost to augment 
existinginfrastructure to provide broadband service consistent: 
with the target for multiple technologies, 

This calculation ultimately provide.s the gap between likely 
commercial deployments and the funding needed to extend 
universal broadband access to the unserved. Underlying the 
modeFs construction area number of principles that guided its 
design. 

>- Only profitable business cases will induce incremen- 
tal netw'ork investments. Private capital will only be 
available to fund investments in broadband networks 
w'here it is possible to earn returns in excess of the cost 
of capital. In short, only profitable networks will at- 
tract the investment required. Cost, while a significant 
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driver of profitabili ty, is: not suiTident to measure the 
ailraclivcness of a given build; rather, the best measure 
ofprofilabiiity is the net present value (NPV) of a build. 
Thisgaj> to profitability in iinsorved areas is called the 
Broadband Availability (lap in the NBP: throughout 
this paper, we will refer to this financial measure as the 
Investment Gap. 

>- Investment decisions are made on the incremental 
value they generate. White firms seek to maximize their 
overall profitability, investment decisions are evaluated 
based on the incremental value they prodde. In some in- 
stances, existing assets reduce the costs of deplovmient in 
a given area. The prol'itabilily of any build needs to reflect 
these potential savings, white including only incremental 
revenue associated with Ihe new network build-out. 

>* Capturing the local (dis-)economies of scale that drive 
local profitability requires granular calculations of 
cost s and revenues. Multiple effects, dependent on local 
conditions, drive up the cost of providing service in areas 
that currently lack broadband; Lower (linear) densities 
and longer distances drive up the co.sl of construction, 
wltile piv^viding fewer cus tomers over wliom to amortize 
costs. At the same time, lower-port-count electron- 
ics have higher costs per port. In addition, these lower 


densities also mean there S' le-is la \<,-iuk ,i\ailabK pi r 
miie of outside plant or per covered area. 

► Network-deployment decisions reflect service-area 
economies of scale. Telecom networks art Jes !<;ned In 
provide service over signil'i cant distances, otteii lar<>er 
than five miles. In addition, earners need to have suffi- 
cient scale, in network operations and support, fo provide 
seivTce efficiently in that local area or market. Given the 
importance of reach and the value of efficient operations, 
it can be difficult to evaluate the profitability ol an area 
that is smaller than a local service area. 

► Technologies must be commercially deployable to 
be considered part of the solution set. Though the 
economic model is forw'ard-looking and technologies 
continue to evolve, the model only includes technologies 
that have been shown to be capable of providing carrier- 
cla.ss broadband. While some wirelcs.s 4G technologie.s 
arguably have not yet met this threshold, successful 
market tests and public commitments iTom. carriers to 
their deployment provide .some assurance that they will 
be capable of providing service. 

Implicit within the S23..'> billion gap are a number of key 
decisions about how to use the model, Those decisions reflect 


ExhihitA: 

Approach to 
Determining the 
AvailabiUty Gap‘‘ 


Availability 


Funding shortfall 


Number of unserved and 
their proximity to current 
broadband infrastructure 


Current state 

•HFC, telco and wireless 
availability calculated 
independently 

•Used best available data from 
commercial and government 
sources 

•Filled data gaps with a 
statistical mode! 

Future state 

• Based on public 
announcements 


7.0 million 
unserved homos 


Funding required to induce 
operators to deploy 
ubiquitous broadband 


Key principles 
•NPV analysis 

• Incremental economics 
•Sufficiently granular 
•Economies of scale 
•Technologically conservative 
Key decisions 

• Fund only one network 
•Market based disbursement 
•Terrestrial coverage for ail 
•Account for 4G build out 

• Proven use cases 


$23.5 billion 
availability gap 
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beliefs about the role ofgovcmmenl support and the evolution of 
service in markets that currently lack broadband. In short,, these 
decisions, along with the assumptions that follow, describe how 
we used the model to create the S23.r> billion base case, 

>■ I‘\ind only one network in each currently unser\'ed 
geographic area. The focus of this analysis is on areas 
where not even one network can operate profitably. In 
order to limit the amount of public funds being provided 
to private network operators, the ba.se case includes the 
gap for funding only one network. 

> Capture likely effects of disbursement mechanisms 
on support levels. Decisions about how to disburse 
broadhand'supporl funds will affect the size of the gap. 
Market-based mechanisms, which may help limit the 
level of government support in competitive markets, may 
not lead to the lowest possible Investment Gap in areas 
currently unsen’cd. by broadband -area.s where it is dif- 
ficult for even one .service provider to operate profitably. 

> Focus on terre.striaJ solutions;, but not to the exclu- 
sion of satellite based service. Satellite-ba.sed ser%ice 
has some dear advantages relative to terrestrial serrice 
for the most remote, highest-gap homes: near-ubiquity 
in service foot:print and a. cost: structure not influenced 
by low densities. However, satellite serv'ice has limited 
capacity that maybe inadequate to serve all consum- 
ers in areas where it is the lowest-cost technolof^c 
Uncertainly about the number of unseiwed who can 
receive satellite-based broadband, and about the impact 
of the disbursement mechanisms both on where satellite 
ultimately provides service and the size of the Investment 
Gap, all lead us to not explicitly include satellite in the 
base-case calculation. 

> Support any technology that meets the network 
requii'ements. Broadband technologies are evolving 
rapidly, and where service providers are able to oper- 
ate networks profitably, the market determines which 
technologies “win.” Given tijat, there appears to be little- 
to-no benefit to pidc tedi twlogy winners and losers in 
areas that currently lack broadband. Therefore, the base 
case includes any tcdmology capable of prodding service 
that meets the National Broadband Availability Target to 
a significant fraction of the unserved. 

> Provide support for networks that deliver prov'en use 
cases, not for future-proof build-outs. While end-users 
are likely to demand more speed over time, the evolution 
of that demand is uncertain. Given current trends, build- 
ing a fulure-proofnelwork immediately is likely more 
expensive than paying for future upgrades. 


Also implicit in the $23.5 billion gap arc a number of raajor 
assiunptions. In some sense, every input for the costs of net- 
work hardw'are or for the lifetime (>f each piece of electro nics 
is an assumption that can drive the size of the Investment Gajx 
The focus here is on those sdected assumptions that may have 
a disproportionately large impact on the gap or may be particu- 
larly controversial. By their nature, assiiraplions are subject to 
disagreement; Chapter 3 includes an estimate of the impact on 
the gap for different assumptions in eacir case. 

>■ Broadband service requires 4 Mbps downstream and 1 
Mbps upstream access-net work .service. 

> The take rate for brotidband in unsorved areas will he 
comparable to the take rate in served areas with similar 
demographics. 

>■ The average rev'cnue per product or bundle will evolve 
slowly over lime. 

>- In wireless networks, prop.agation loss due to terrain is 
a major driver of cost that can be estimated by choosing 
appropriate coll sizes for different types of terrain and 
different frequency bands. 

> Tlie cost of providing fixed wireless broadband service is 
directly proportional to the fraction of traffic on tire wire- 
less network from fixed service. 

> Disbursements will be taxed as regular income just as cur- 
rent USF disbursements are taxed. 

>■ Large service providers’ current operating expenses pro- 
vide a proxy for the operating expenses associated with 
providing broadband service in currently unserved areas. 

These principles, decisions and as.sumptions are discussed 
in detail in Chapter 3. 

In addition to the key assumptions above, there are nu- 
merous other assumptions that we made for each broadband 
technology we examined. In order to accurately model each 
technology, we had to understand both the leclmicai capabili- 
ties and the economic drivers: a description of our treatment of 
each technology is provided in Chapter 4. 

In addition to this technical paper, there is supplementary 
documentation describing our analysis and method.s including 
CostQuest Model Documentation: Technical documentation 
of how the model is constructed, including more detail about 
the statistical model used to estimate availability and. network 
infrastructure in areas where no data are available. 
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ENDNOTES 


\;ii i' n 1} n ‘.I ixni Vt'’''2009.Pub.L-Naill-5,§6001fkX2Xra. 


1 of the fii-st printing of (be National 

J 1 I ^ I 1 11 'M i I tli< ^ () K II III •• S 24 billion, the dataindsis paper are 
i| hi I 11 tl I'l 1' tth Ntt f tint ulfasMofthc'NBPwillincludelhese 


\ ill I'll ii'tiitii ihc iMcl rfc p < c ijht siipportedmustt^set.Thisserviceistbe 
\iti II ir idb 1 I'l \\ 111 <b lit\ I ii2'i Alixh«pecifiesdownstrearDspeeds<rfatleast4 
Ml t ii iiip-.lt I sin s,3 ( d III 1( I'-t I \itjp'- Support Ibr this targetisdiscusssd briefly 
nibeoUaii 4a!i(!iiKk‘Unl in iiieOmiiibiis Broaflbanci Initiative’s (OBI) iechnicai paper 

Homes m e tecbTUciilK'fioiisiiigiijiils.Hovisiiis units are distinct from households. “A 
fiousniK iiml is a liou-se. an ap.iitmeiit.ainobsie honie,agroijpofiTioms,orasingleroom 
that IS ofi;upt(-d lot ilvarani, is iptopcted tor occupancy) as.separate living quarters-” 
hiooti.trsst.'A liousciMilduiriiidcsai! the pi'rsonswhooccupyahousinguniL-..The 
occiipfints mav he a single lanillv. one jkii-soii living alotse. two or more families living 
together, or any olhcir gi-oupo.f reialect or unrcjiiicd iMTsa.nsvdio share living arrange- 
ments. rtiere are 130.1 million housing uiiitsiirid ilS.Oinillion households in the United 
States. It.S. t.c-ri.sas Bureau. Ilouseiiokls, Pci'sotis I'erlltnuscholti and Households widi 
Individuiils lnder!«\'ears, 2000, htti>;/A)iiitkf;i0l.s.ccnsus-?ov,'grd/ineta/long-71 061. 
litm(lnsivisikdM\r'”20IO). 
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1 . THE INVESTMENT GAP 

Our analysis indicates that there are 7 million housing units 
(lIUs) without access to tcrrcslria! broadband infrastructure 
cai)abie of meeting the National Broadband Availability Target 
of 4 Mbps download and J Mbps upload. Because the total costs 
of providing broadband serHce to those 7 million IIUs exceed 
the revenues expected from providing sor\’ice, it is unlikely that 
private capita! will fund infrastructure capable of delivering 
broadband that meets the target. 

We calculate the amount of support required to provide 
100% coverage to the unserved consistent with the availability 
target to he $20.5 billion. As shown in Exhibit l-A the S23.5 
billion gap is the net shortfall, including ii'iitial capital expen- 
dilure\s (capex), ongoing costs and revenue associated with 
providing service across the life of the asset. 

Ongoing costs comprj.se ongoing capex, network operating 
expense.s and selling, general and admini.strative expenses: the 
present, values of these costs are showii in Exhibit 1-B. 

Costs and the gap vary dramatically with population density, 
with the le.iist densely populated areas accounting for a dis- 
proportionate share of the gap (see Exhibit 1-C). As noted in 
the NBR and d iscussed more fully in the SoteUite portion of 
Chapter 4., the highest-gap 250,000 housing units account for 
S13.4 billion of the total $23.5 billion invest ment gap. 

I.?i fact:, de];)loytn.ent costs ivnd the gap are driven largely by 
the density of the unserved, as will be discussed here and in 


Chapter 2 (see, for example. Exhibits l-P and 2-1)). There! ore. 
satellite-based broadband, which can pnAidi. '•ci \ii-c to almost 
any subscriber regardless of location and at i oui,hl\ the -lami 
cost, could be an attractive pari of the o\LriI! voluluai 

We rely on these results to represent an auuu cat,, nalioin 
wide figure. We are more cautious with ri.-'ult'' in u 
geographies because the estimates of Iht. a\ ailahilitv ol hi uad- 
band capable networks are in part based on a statist ii.al mi 'del 
(see Chapter 2 for more detail). When examined at a very 
granular level, the availability model will sonic iimc-- o\t r c'-ti- 
raate and sometimes underestimate ser\iee le\L!s. but ^Ivnild 
tend to balance out when aggregated to larger geographic 
areas. In the maps throughout this section wc aggregate 
outputs to the county, but data should still be considered only 
directionally accurate. Further analysis and improved source 
data would be required to refine estimates for particular 
geographies. 

The map in Exhibit l-D pre.scnts the Investment Gap for 
each county in the country. The gap itt each county is calculated 
by adding the gap of all census blocks in that county. Since most 
counties have at least some census blocks with a net pres- 
ent value (NPV) gap, most counties have an NPV gap. Census 
blocks with a positive NPV (i.e., blocks where the gap i.s nega- 
tive) offset losses in census blocks that are NPV negative, Thus, 
counties can have no gap if they are currently fully served (i.e., 
have no unserved), or if the total NPV in the county is positive. 
Note that dark blue counties have a gap at least 20 times higher 
than the gap in the light green countiCvS. 


Exhibit:!. ■■■A: 

.Base-case 
Bmadband 
Availability 
Gap Cash Flows 
Associated With 
Investment Gap 
to Universal 
Bwadband 
Availability' 


17.1 32.4 29 



(in btilions of USD, present value) 
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Exhibi! l-li: 
Breakout of 
Ongoing Costs by 
Calego/y 


2S 17.1 



Ongoing Capex NetvrorkOpEx SGSA Total 

(in billions of USD, present value) 

Numbers do not sum due to rounding. 


ExhiMI-Q 
Gap by Census 
Blocks Ordered by 
R)piiMion density 



Most Dense Percentiles of Unserved Census Blocks 

(tn millions of USD, present value) 


Least Dense 
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[ lowever, Ihe total gap per county tells onlypartof the story. 
High county-level gaps can be driven by large numbers of rela- 
tively low-gap housing units anc!/or by small numbers ofvery 
high -gap housing units. Examining the ga^) per housing unit, 
as showii in Exhibit I- E. highlights counties where the average 


gap per home is particularly high. This calculation simply takes 
the total gap in each county as described above, and divides by 
the number of unserved housingunit.s in that county. The dark 
blue counties have a gap per home at least 10 times higher than 
the gap per home in the green counties. 
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As one might expect, one of the major drivers of cost, and 
consequently the gap. is the density of unsem'ed housing units 
(i.e., the number of unserved housing' units per square mile, av- 
eraged across each county). .Areas with higher density as shown 


in Exhibit l-F generally have lower gaps per housing unit; 
note the correlation between low densities in Exhibit l-F with 
hi^er gap per housing unit in Exhibit l-iE Although density is 
not the only driver of gap, it is a significant one. 


f'xIuMl l-K: 

Bwudl)andT!m\‘^linPitt Gap per Homing Unit in Each County 



161 


OBI TEC HMC \ L r i ' I 


In some areas, tlie gap exceeds the initial capex required to 
build out the area. These areas have ongoingcosts that are in 
excess of their revenue - meaning even a network with construc- 
tion fully subsidized by public funds will not be able to operate 


profitably. Exhibit 1-G shows the gap for each county, highlight 
ing those w'here the gap is larger than the initial ciipex (i.c.. 
markets that require ongoing support), colored in light blue. 
Areas that require ongoingsupporl generally have larger gaps. 


HxhiNt /-/'} 

DcmilyofUrm’rveci Housing UriilsjjerSquamAfile 
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The map in Ff-xhibit l-H shows the distribution of counties 
requiring ongoing support across the country. Ongoing support 
is the monthly annuity required per unsen'ed housing unit to 
offset ongoing lo.sses (i.e.. the amount by which ongoing costs 
exceed revenues, assuming the network build out is fully sub- 
sidized). The darkest colors indicate areas where the highest 
levels of ongoing support are needed,; coimtie.s shaded in pink 
will not need ongoing .support. 

In Exhibit l -[. areas in blue ;^re more economic to serve with 
wireless, and areas in red are cheaper to serve with DSL. For 
each,, darker colors indicate counties with a higher gap per un- 
served housing unit. This technology comparison is made at the 
county level, not at a more granular level (See Chapter 3). 

Wireline tends to be cheaper in low-density areas (compare 
Exhibit .1-1 with Exhibit l-F). particularly where terrain drives 
the need for smaller coll sites that drive up the cost of wireless 
(see Chapter 4 on wireless technology). 

To establish the S23..'!) billion gap, it is necessary to make a 
determination as to which last mile technology is likely to be 
least expensive given existing infrastructure, density, ter- 
rain and other factors. These estimates notwithstanding, this 
approach and. the NBP are technologically neutral: These 
estimistes do nof reflect clioices or recommeivdatious that a 
particular last mile technology be utilized in any given area. 
Note,, that as described later in this section in “Creating the 
base-case scenario and outi)ut.” the focus in this analysis is 
on 12.000-foot-joop DSL and fixed wireless. 


The map is somewhat misleading about the number of 
unserved housing units where wireline service is cheaper. In 
fact, while 42% of the geographic area is covered by counties 
where wired service has a lower gap. only l.S% of counties with 
only 10% oftheunser\'ed housing units are in these areas: see 
Exhibit 1-J. Over time, these figures, which are based on the 
calculation of the investment gap for different technologies, may 
over- or under-estimate the n)le of any technology for a number 
of reasons. End-user behavior, specifically take rates or revenue 
per user, could differ from assumptions made in the mode! (see 
Chapter 3). In addition, the capabilitie.s of different technologies 
could impn)TC more or less quickly than assumed, or their costs 
could differ from what is modeled (see Chapter 4 for detail about 
capabilities and costs of different technologies). Finally, the 
impact of the disbursement mechamsms on individual service 
providers is impo.ssible to include in these calculations. 

The assxunptions that underlie each of these calculations, 
and the method by which these tech nologies' costs are com- 
bined to reach the $23.5 billion gap, are discussed across the 
remainder of this document. 

CREATING THE BASE-CASE SCENARIO AND OUTPUT 

The base-case outputs, including the $23.5 billion gap, repre- 
sent the shortfall of a particular combination of technologies 
across all unserved geographies. Since a single model run pro- 
vides information about a single technology with a single set of 
assumptions, combining calculations for different technologies 


Exhibiil-G.- 
Bmadbami 
Irtvffstmerit Gap, by 
County 
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requires multiple model runs. This section describes the vari- 
ous models run as well as the manual post-processing required 
to create the single base case of S23.5 billion. Postprocessing 
of this type is required for each of the different scenarios and 
sensilivit ies slrovvn in this document. 


To create the base case, we calculate the gap for each of the 
two lowest-cost technologies; fixed wireless and r2.00()-fool 
DSL (see Exhibit 4-C). Calculating the fixed wireless gap is 
quite complex, and requires eight different sets of model out- 
put. DSL is less complex, and requires only two sets of model 


Exhihit l-!l: 

Ongoing Support for Each Housing Unit ptn' Month 
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oiitpuL Of course, we also calculate the gap for other technolo- 
gies, which will he discussed in Chapter 4. 

Por wireless, we require a total of eight different runs to 
generate the output data and account for two different kinds 
of infonnation; J) !he presence of planned commercial 4G 


deployments and 2) which of four different cell radii is required 
for each census block to provide adequate signal density given 
terrain-driven attenuation. The base case reqinres output for 
each combination. 


l::xhihn I-J: 

Investment Gap per Housing Unit hy Lowest-Cost Technology fi)r Each County 
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The firsS issue is ihe presence of commercial 4G deploy- 
men Is. A suhslanliiil fraclion of (lie unserved are in areas we 
expect will be covered by commercial 4G build-outs. We treat 
these 4(} and uon-4G areas dilTerenlly in our analysis to ac- 
couiil for llic costs and revenues associated with each and, 
consequently, need one run for each area. In 4G areas, as noted 
in the NBR it is not clear vvhetlier these conmiercial build-outs 
will provide adequate service without incremental inTOstments. 
The gap in these 4G areas needs to account for the fact that 
costs associated with tlie incronienia! investments are lower 
than they would be fora greenfield build. In non-4G areas, we 
calculate the costs for a greenfield build (note that, as will be 
discussed in the wireless portion of Chapter 3. we capture the 
cost savings available from existing cell sites, a,s appropriate). 

Another key driver of the wireless gap is the cell radius in 
each area. Rat her than assume a uniform cell nidius across the 
entire countiy. the approach Ls to calculate the cost associated 
with different cell radii (two, three, live and eight-mile radii) 
and chose an “oplimijced” radius, which accounts for topology; 
for each area. 

Ill total, then, there are eight wireless model riin.s; fourruns 
(one for eacli radius) for the costs and gap associated with 
4G areas; and four runs for the costs and gap associated with 
.non-4G areas. For each geography (census block), we select the 
costs, revenues and gap from the appropriate rim for each cen- 
sus block, depending on whether the area isina4G or non-4G 
area and what the optimized cell radius is. 

The wired, 1.2,000-foot .DSL solution is more straightfor- 
ward and requires only two runs, which are required to account 
for the potential competitive impact of commercial 4G overlap 
on end-user revenue for the wired provider. While it is clear 


that a wireless carrier would need to make incremental invest- 
ments to serv'C every unserved housing unit, wireless carriers 
will be able to ser\’’e some potentially large fraction of those 
within the commercial 4G footprint. Therefore, we assume 
tliat within the expected 4G footprint, DSL |iroviders will face 
one fixed-broadband competitor (i.e., will split the end-user 
revenue with another carrier); in non-4G areas, wc assume 
that DSL providers will not face any competilioi). The result is 
tliat the wired base case requires two model runs; one for 4G 
areas (with competition) and one for nun-4G areas (without 
competition). The base case assumes wired solutions are all 
brownfield deployments where t he incumbent builds out DSL 
sendee using existing twisted-pair copper. 

The base case then involves calculat ing the lowest-cost and 
second-low’e.st-cost technology in each area. To make these 
comparisons at the service-area level (county level), we roll 
census blocks up into counties. These geographic voll-up.s are 
made with Structured Query' Language or SQL queries of the 
large, census-biock-level output of the model and provide the 
essential outputs including costs, revenues and the gap for each 
model run or combination of model runs. 

The model uses ievelized costs and revenues. Levelization, 
often used in regulatory proceedings, calculates the annuitized 

equivalent -i.e., the effective annual value of cash Hows of 

the costs and revenues associated with building and operating 
anetw'ork. A levelizcd calculation provides a steady cash-flow 
stream, rather than trying to model or guess the timing of 
largely unpredictable yet sizable real-world payouts like those 
for upgrading and repairing equipment. The net present value 
(Nl'W) of a levelizcd cash flow is equal to the N.PV of actual 
cash flows. 


Exhibit h,l 
Lowest Cost 
Teohnoiagy 
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In order to calculate the Investment Capas laid out in 
Exhibit 1-A. one need only make calculations from these 
market-level oiUputs. The three most important fields for this 
calculation are “contribution margin" (actually the levelized 
monthly gap. noting that a negative contribution margin rep- 
resents a shortfall or positive gap), revenue (levelized monthly 
revenue) and initial capital investment. 

Fir.sl. determine the 1 nvestment Cap and total revenue by 
calculating the present value of the levelized contribution 
margin and revenue respeclivoly. Second, calculate total cost 


by summing the present values for the investment gap and 
total revenue (mosingfrom right to left in Exhibit 1-A). Third, 
the initial capital investment is provided in present value 
terms and can be taken directly from the query output. Finally, 
ongoing costs, which include all incremental eapilal expenses, 
operating expenses and any network residual value, are simply 
the difference between total cost and initial capital investment. 
These calculations are the .same at any level of geographic ag- 
gregation, whether for the entire country or for any county. 
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[ 1 . BROADBAND 
AVA1LA13TLITY 

Before determining the size of the Investment Gap. it is neces- 
sary to determine the current stale of broadband deployment. 
This inciudes the level of service currently supported (or which 
will be in the near-term without government support) as well 
as the proximity of unservod areas to broadband infrastructure 
that can be leveraged to serve the area. 

The complexity of this analysis is driven by the need for 
a very granular geographic view of the capabilities ofall the 
major types of broadband infrastructure as they are deployed 
today, and as they will likely evolve over the next three to five 
years without additional public support. 

These data are not available; There is a lack of data at the re- 
quired. level of granularity, both in terms of which people have 
access to which services, and of which people are passed by dif- 
ferent type.s of physical infrastructure. To solve this problem, 
we combi.ne commercial and public data on availability iind 
infrastructure with statistical techniques to predict <Jr infer the 
data needed to complete our data set. 

.In some cases we use broadband availability data to predict 
the location of broadband infrastructure, and in some cases 
we use the location of broadband infrastructure to predict the 
availability ofbroadband capable networks. In areas where we 
do not: have dat:a,, we combine data from other geographies wth 


limited physical infra-slructure data isi a hsrge multi-variant 
regression model. We use this regression model to predict 
availability by speed tier and to fill in gaps, especially last mile 
gaps, in our infrastructure data. 

Once current availability is determined, wc forecast tlie 
future state byrelydng on recent publicly announced network 
build-out plans. 

Where the quality of data is limited, hroadband-uap calcula- 
tions will be affected. For example, tiiere are 12 wire centers in 
Alaska that show no ptjpulation within their boundaries and an 
additional 18 wire centers that Irave nc") pa\'ed public-use roads 
(i.e.,no roads other than 4-w!iccl-drive or forest-seimce roads .i. 
All 30 of these wire centers were exc! uded from wired broadband- 
gap calculations; however, all areas with pc)pulalion were covered 
by the wireless calculations. In addition, due to insufficient demo- 
graphic and infrastructure data to calculate baseline availability 
for Puerto Rico and tlie U.S. Virgin islands in the Caribbean, a.Eul 
Guam, i\merican Samoa and the Norlherii Mari.atia.s in tire Pacific, 
these areas are excluded from further analysis. 

CURRENT STATE 

Although 123 million housing units already have broadband 
network.s available that are capable of providing service that 
meets the National Broadband Availability Target of at least 
4 Mbps download and I Mbps upload, many Americans do 
not. Currently, 7 million housing units representing 14 mil- 
lion people are left w'ithout broadband that meets the National 
Broadband Availability Target. See Exhibit 2-A, 


Exhibit 2-A: 
Highest Speed 
Capa bility of 
Available Wmd 
Bmadband 
Networks in the 
United States^ 



Housing units In thousands, downlink bit rate capability 
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Exhibit 2-B presents the distribution of these 7 million 
housing units iicross llie Ihiited Slides. The number of un- 
senx'd housing units in each county is calculated based on the 


methodology described below. That number is then divided 
by the total number of housing units in the county to get the 
percentage of homes ser\’ed. 


/ i 

h otlal'i'ih oj Broadband Networks Capable oJ'Meeting the National Broadband Target 
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Purpose of the Analysis 

Before cielermining Ihc size of the Investment Gap, it is nec- 
essary to determine who is unserved as well as the adjacent 
broadband infrastructure that could be leveraged to serve 
them. The distance and density dependencies ofboth current 
avaiiabihly and the cost of ])roviding service to those who do 
not currenliy have it required that we take into account the 
geography of each unserved areaat a veiy granular IctoI. That, 
in turn, requires that we create a geographically based view of 
current networks and broadband capabilities in order to calcu- 
late the Investment Gap. 

Our current-slate model calculates the likely broadband 
performance from multiple technologies at the census-block 
level to determine the highest level of broadband service avail- 
able for each census block nationwide. 

This mode! serves two main purposes: 

>■ It determines the number and location of hoxising units 
and businesses that do not have broadband infrastructure 
available that meets our performance target. 

>■ ft provides the location of iietwfvk infrastructure that 
can be used as the foundation for building out broad- 
band networks to these unserved housing units; these 
infrastructure data provide an essential input into the 
economic model. 


Number and location of the unserved 

Once the availability of each netwmrk technology is determined 
at the census block level, we determine the highest speed 
broadband service available for each census block nationwide. 
Using this speed availability data and the national broadband 
target, we are able to determine what census blocks are cur- 
rently “unserved.’' Then using census data for each block, wc 
are able to determine the number of unserved housing units 
along with tlie demographic characteristics oi'the tmserved. 

Due to higher network costs per home passed, most of the 
unserved are located in less dense and/or rural areas. Although 
more sparsely populated states tend to have a larger portion 
of residents that are unseiwed, nearly every state has unserved 
areas. '%Txen examining the population density of the entire 
United States as in Exhibit 2-C, not just the unserved, one can 
see that a large portion of the population lives in areas of rela- 
tively low population density. 

The average population density of populated census blocks 
in the United Slates is 15B.6 people per square mile, though 
approximately three quarters of the population lives in areas 
of low'or density. Unserved census blocks have a much lower 
density^ with an average of only 13.8 people per square mile. 
The population density of the unserved follows a similar pat- 
tern to that of the country, with some areas being far more rural 
than others (see Exhibit 2-D). These areas of extremely low 
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popuiaiion density are some of the most difficult and expensive 

The r.S. Cs-H'-ii'- Bureau has categorized areas as urban 
areas, urban c]u-j{Lr> and ail other areas. Exhibit 2-E shows sta- 
tistic’' (it the unser^'cd iii terms of Uiese definitions. As w'ecan 
sc( . tlic dcploynu-nt problem is one that predominantly exists 
oulside of urban areas. 

Since fixed broadband coiuiocts homes, not people, and most 
broadband networks are buiH along roads, either buried or on 
telephone- electric p(a}es. an even more important driver of the 
cost to serv'c rural areas than population density is the number 
of road miles per housing unit of an area. Areas with more road 
miles per housing unit are even more likely lobe unservedthan 
areas of knv population density. This is because the few homes 
in a rural area are sometimes clustered, which would decrease 
the number of road miles as well as the cost to serve. 


The average number of road miles per housing unit in the 
United States is 0.07, which is much lower than the average 
unserved area of 0.41. But the average does not tell the whole 
story. A small portion of the population lives in areas with 
v'ery high road-mile-to-housing-unit rati(x which tend to be 
the areas of the country that are unserved. Even within those 
unserved areas, there are portions that have an extremely high 
number of road miles per housing unit, which will be far more 
costly to serx'e than others. See Exhibit.s 2-F and 2 -(t. 

Given the fact that the unserwd are overwhelminalv in rural 
areas, one might expect that the unserved are in the lerrit'iru.' 
of rural telecom companies. In fad. this i.s not the c.ise of 
unserv'ed housing units are in census blocks where one of the 
three Regional Bell Operating Companies, or llBOCs, {AT&T. 
Qwest or V'erizon) is the dominant local exchange carrier; an 
additional 15% of unserved housing units are in cen.sus blocks 


Exhibit 2-0: 
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Exhibit 2-E: 

SI alist ics of Urban 
Areas/Clustcrs. 
and/Ml Other Areas 
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AyeragePeople/Sq. Mile 

,,%:6fPoput3tlOn 

# of , Unserved ' ' ■ 
Housing Units , ; 

. Total Housing Units .. 

Urban Areas/Ciusters 
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1% 

.7M 

100M 

All other areas 

19 
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6.3M 

SOM 
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5% 

7.0M 

130M 


Numbers do not sum due to rounding. 
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where a mid-size price-cap carrier is the dominant pro\dder.^ 
Only one-third of housing units arc in census blocks where a 
rate-of-return carrier is the dominant pro\dder. 

Location of network infrastructure 

We model cacli hroadlumd ncUvork type independently to 
ensure a coinj>rehensive view oJ' infrastructure availability. 
Knowing where each type of network is currently deployed gives 
us tlic ability to calculate the incretnental costs to upgrade the 
performance of an existing network as well as determine the 
likely location of middle and second mile fiber^ that could be 
used to calculate the costs of deploying a new network. 

There is a lack of comprehensive and reliable data suffi- 
ciently granular for the analysis wc have described. To estimate 
the current stale of broadband capable networks, we use the 
best available commercial and public data sources that meet 
our granularity, budget and liming requirements. We use infra- 
structure and speed availabihly data from a handful of states 
that were collected prior to the National Tejecomraumcations 
and Information Administration (NTIA) mapping effort that 
is currently underway.'* After evai uating numerous commercial 
data sets, we license the sub.set that best meets our needs." We 
also examine Form 477 data ami Form 323 data collected by 
the FCCbut ultimately determine that these data arc insuffi- 
ciently granular. 


The NTIA mapping effort will be complete in early 2011, and 
along with further revision.^ of the Form 477 data, they may be 
useful in refining our models in the future, but thi.s will depend 
on the granularity of the data collected. 

Network technologies modeled 

The following sections include a description of our approach, 
data sources used, assumptions and risks for each of the three 
network technologies wc modeled: cable, telco and wireless. 

Cable 

In order to determine broadband performance availability 
and infrastructure locations for cable networks, we use net- 
w'ork availability data and estimated infrastructure locations 
based on cable engineering principles. 

Data sources 

In order to identify areas where cable broadband networks 
are located wc license availability data from a commercial 
source^ and collect publicly available infrastructure data from 
the state of Massachusetts. 

We license a commercial data set from. Warren. Media called 
MediaPrints that provides data about nationwide availability 
of cable networks.’ Tl;is data set includes gef)graphic franchise 
boundaries as well as network capability information for cable 


Exhibit 2-E 
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operators nationwide. We use network capability information 
to exclude franchise areas where operators are still operat- 
ing networks that have not been upgraded to provide two-way 
broadband access i.e.,. we rely on a field indicating that the ca- 
ble operator providc.s Internet service.^. Without detailed data 
on the specific scniccs offered by each cedale system, we have to 
make assumptions about one-way and two-way cable plant. We 
assume that all two-way cable plant is DOCSIS-enabled since 
we estimate the incremciital revenue of providing broadband 
would likely exceed the DOCSIS upgrade costs once a cable 
network has been upgraded to two-vv'ay plant. We assume that 
the cost of upgrading areas with one-way cable to a network 
that supports broadband is equal to a greenlleld build (i.e., vve 
treat areas with one-way cable plant the same way we treat 
areas unserv'ed by cable). We are also aware that MediaPrints 
may not include every cable network, but \vc believe the ones it 
excludes are smaller and are more likely to be one-way plants. 

Another limitation is that the MediaPrints data do not allow 
u-s to clistinguisii betM'ccn areas that have been upgraded from 
DOCvSrS 2.0 to DOCSIS 3.0. 1 n tire absence of a data source that 
identifies the areas where DOCSIS 3.0 ha.s been rolled out, we 
resort to mapping only tire markets where we wore able to fiird 
public announcements about DOCSIS 3.0 deployments at the 
time of analysis. This method understates the inimber of homes 


passed by DOCSIS 3.0 especially since the DOCSIS 3.0 rollouts 
proceeded quickly even as the analysis continued. But given that 
DOCSIS 2.0 areas exceed the broadband target speed of 4 .Mbps 
dowTiload and 1Mbps upload, this underestimation does not af- 
fect the number of unserved or, therefore, the Investment Cap. 

We are not able to acquire cable infrastructure data ag- 
gregated by any commercial or public source other than in the 
state of Massachusetts. These data are of limited use in the 
state of Massachusetts and, as we explain below, are of limited 
value for our nationwide analysis. 

Risks 

As stated previously, we may underestimate the number of 
housing units served in some areas since MediaPrints dQe.s not 
have data for every cable system, but we believe t his number is 
small. This underestimation maybe balanced by the fact that 
broadband availability is likely slightly overstated in the areas 
where MediaPrints has franchise data; this is due to the fact 
that cable operators do not typically build out service to every 
housing unit in their franchise area. We do not believe this 
overestimalion to be significant because even large cable op- 
erators with large franchise areas tend to build out broadband 
to the vast majority of homes passed.* See Exhibit 2-H, 


Exhibit 2 -G: 
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We allempt lo correct for this overestimation by comparing Data sources 

the Mediv'iP pints fratichise boundaries with actual cable strand Although a nationwide data set of broadband avail ability 

maps from the slate of Massachusetts.’ In Ma.ssachusetts. op- consistent with the 4 Mbps download target is not availabie, 

erators must provide strand jnaps to the franchise board, which there are a few states that have published availability data at 
then publishes them into the public record. Unfortunately, with different performance lev^els. Tlje analysis relies on availability 
limited actual information available, we are unable lo do a com- data from the states of California, Minnesota and Pejnisyivania, 
preheiisive comparison. As a result, there is not a pattern to the and a combination of availability and infrastructure data is 
overesliraation that could be applied nationwide. used from the states of Alabama and Wyoming. 

Some nationw’ide telco infraslructure data are used in 

Capabilities conjunction with engineeringprincipies and performance 

As discussed in the section on hybrid fiber-coaxial (HFC) availability to more accurately estimate infrastructure loca- 
technolog;s' later in this document, we assume broadband-en- tions. These data include locations of telco netw'ork nodes, such 
abled cpible networks are capable of delivering at least 10 Mbps as central offices and regional tandems, from the Telcordia'.s 
actual download speeds, and those that have been upgraded to LERG database, wire center boundaries from TeleAtlas and 
DOCSIS 3.0 are assumed to deliver oO Mbps actual download. location of fiber infrastructure from GeoTel and Geo Results. 

In addition to perfunnance availability data and infrastruc- 

Te/co ture data, demographic data are in the regres-sion. These data 

Since we are not able to acquire a nationwide data set of are based on census forecasts from Goolytics for con.sumers 

either availability as a fiincton of broadband speed or telco and GeoResuIts for businesses. 

infrastructure, we have to take a cUn'erent approach to model We are forced louse a. statistical model for telco plant 

telco. For telco networks we take a five-step approach tocalcu- because w-e arc not able to acquire a nationwide data source 

fating availability nationwide; of availability or telco infrastructure locations. An ideal data 

set for these purposes would focus on actual speed available 

1. Map availabili ty data in areas where these data are (not on demand or subscribership), would be geographically 

available granular (lo distinguish among .service speeds at longer loop 

2. Use telco infrastructure and engineering vassumptions to lengths) and would provide infonnation about the location of 
e.stimate availability in areas where infraslructure data infrastructure (to feed into the economic model), 

are available Unfortunately, no available data .source meets all these 

3. Create a multivariable regression equation using de- requirements. Telcordia states that the CLONES database has 

mographic data (the independent variables) to predict the locations of all relevant telco infrastructure nationwide, but 

broadband availability (the dependent variable), using the FCC was not able to negotiate mutually agreeable license 
states where availability data are available as sources for terms. 

the regression Data from the FCC’s Form 477 are useful for many types 

4. Apply regression equation to areas of the country where of analysis; but, given that Form 477 data are collected at 

only demographic data exist to estimate speed availability the census tract level, they are not granular enough to accu- 

5. Use engineering principals and as.sumptions to infer rately estimate service availability and speed as noted in the 

infrastructure for estimated speed availability September 2009 Open Commission Meeting. In the upper left 


Exhibit2’J-I: 

Cable Broadhaml 
Deployment for a 

Company : , 

Cabtevision 

Cable BnoadbandDeplo^ent 

100.0% 

Homes Passed (MilHoris) 

4.8 

.... 

Cable Homes Passed 

4% 

Few Large MFOs as a 

Charter 

94.9% 

11.3 

9% 

Percentage of Homes 

Comcast 

99.4% 

50.6 

40% 

Passed 

Mediacom 

100.0% 

2.8 

2% 


TWe 

99.5% 

26.8 

21% 
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of Exhibit 2-1, we creiUe an example of what perfect infor- 
mation on availability might look like. However, as noted in 
the lower left. Form 477 data provide information about the 
number of subscribers at a given .speed, not the availability of 
service. Therefore, using E’orm 477 data to e.stiinate availabil- 
ity requires making several assumptions as noted in the upper 
right of the exhibit. The result of these assumptions, as noted 
in the lower right, is that we are likely to overestimate the 
availability of service by relyiiig on data collected at the census- 
tract level. 

The ongoing efforts by states to map broadband availabil- 
ity. as coordinated by the NTIA as part olThe Broadband Data 
Improvement Act" and funded by the Recovery Act,’® may lead 
to a nationwide availability map that will be useful in this type 
of analysis, but the map will not be available until early 2011. 

Statistical modeling where data did not exist 

To estimate availability where no actual performance 
avail ability or infrastructure data exist, we create a regression 
equation Lliat represents the relationship between demo- 
graphic data and broadband availability data. The multivariable 
regression is based on more than ! 00 variables from population 
density to income levels to education levels. After determining 
how best to express the variables (in many cases by using their 
logarithms), initial models are estimated at all target speeds 
(ranging from 768 kbps to 6.0 Mbps) for each census block, us- 
ing both forward and backward stepwdse logistic regression. We 
use a logit I'egresslon rather than continuous so tiial we could 
use different variables and different weightings for each of 


the target speeds. Separate regressions arc made for different 
speeds (768 kbps, 1.5 Mbps. 8.0 Mbps. 4.0 Mbp.s and 6.0 Mbps) 
inside and outside the cable franchise boundaries, for a total 
of 10 logit regressions. Accuracy rates among the 10 models 
were typically between 80^, .uid OO'", . Additional information 
on development of these statistical equations can be found in 
Attachment 4 of CostQuesl Model Documentation. 

We then use that series of statistical equations to predict 
broadband availability (from telco networks) at different 
speeds in each census block based on their demographics. This 
availability estimate is used to help determine what census 
blocks are unserved. Next, we estimate the location of network 
infrastructure necessary' to provide that predicted level of 
ser\’ice according to the approach outlined below. '!.'hc network 
infrastructure location information generated by this current 
state model is fed into the economic model so the cost.s of up- 
grading and extending networks can bo estimated accurately. 

Risks 

As with any statistical method, there will be errors (either 
over- or under-predicting the availability at a given speed.) in any 
single, particular, small geography. However, we believe the re- 
,sult.s should be correct in ajQ^regate. liven tlr(.nigh we are able to 
achiev'e accuracy rates Isctween S0% and 90% wlien. we apply tlie 
regi’cssion to areas ofknown performance, the main risk in Ihi.s 
approach is the possibility of systematic differences between the 
states for which we have da ta and the stat es for wlricli w'e do not. 

Since the statistical regres.sion relies on a small n umber of 
states, to the extent that the tie between demographic:.s and 


Exhibi!:2-I: 
Assumptions 
Required to Use 
7Yact-Level Data 


Likely OveKstiniate 
Availability 


It Is unlikely that service Is evenly distributed 
throughout a given census tract 



No DSL 
768 kbps DSL 
15 Mbps OSL 
3-5 Mbps DSL 
10 Mbps DSL 





As a result, minimal assumptions are necessary 




These necessary assumptions probably overstate availability 


No DSL 
768 kbps DSL 
1.5 Mbps DSL 
3-.5 Mbps DSL 
10 Mbps DSL 




Sources: Census Bureau: March 2009 Fwm 477 data; OBI analysis 
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network availability in the rest of the country’’ is not the same 
as these slates, the regression will not be accurate. The states 
we used in our analysis have aAvide variety of rural and urban 
areas and have varied geographic challenges which are ad- 
vantageous. but there is no way to verify our outputs without 
additional data. 

Aligning infrastructure with availability data 

We estimate the current stale of broadband-capable net- 
works using speed availability data and infrastructure data. In 
the areas where we have infrastructure data we use engineering 
assumptions to estimate speed availability. In areas ’where ’we 
have availability by speed w-e use engineeringassumptions to 
estimate the likely location of infrastructure. In this w'ay’we are 
able to estimate both availability by speed and infrastructure 
locations nationwide. 

Exhibit 2-J illustrates these two approaches. On the right- 
hand side is an iilustration of determining speed availability 
from, infrastructure. Iniagine that data indicate the presence of 
a Digital Subscriber Line Access Multiplexer (DSIAM) at No. 

1. Using the location of the DvSI.AM as a starting point, we can 
trace out a distance along road segments that corresponds to 
availability for a given, speed: for 4 Mbps .service, that distance 
is approxirnately 12,000 feet. 

On the left-hand side is an illustration of determining infra- 
structure from speed availability. Imagine that we have data for 
the area shaded in blue that indicates it has 4 Mbps DSL, We 
know then, that: homes can be a maximum of 12.000 feet from a 
DSLAM. Standard engineering rules, combined with clustering 


and routing algorithms, allow the model to calculate the likely 
location of efficiently placed infra.structure. See Cost Quest 
Mode! Documentation for more information. 

Wireless 

We rely on a nationwide data set of perfnj-mji’u.e availability 
for ’wireless netw^orks as well as infrastructure data in the torm 
ofto’wersite locations. With these two data set'' ue are ahlv to 
estimate current availability as well as potential inira'lriKltirc 
locations that could be used to deploy into unserved areas. We 
do not create a full propagation model but rather, rely on cover- 
age data to determine availability. 

Data sources 

In order to identify areas where wireless networks arc 
located, we license a commercial data set from American 
Roomer. This data .set provides wireless coverage by operator 
and by network lechnologv- deployed. The wireless technology 
deployed allows us to estimate the spced.s available. .’\s noted 
in the National Broadband Plan, American Roamer data may 
m'erstate coverage actually experienced by consumers as they 
rely on advertised coverage as provided by many carriers, wh o 
may all use different definitions of coverage. These definitions 
may differ on signal strength, bitrate or in-building coverage. 

American Roamer only recently started mapping Wireless 
Internet Service Providers (WISP) coverage and ostjm.ates .it 
has mapped only 20'vf of WISPs. We do not include WISP cov- 
erage in our model due to the current scarcity and reliability of 
the data. 


ExhiM2-J: 

Aligning 

Infrastructure, with 
Availability 



1. Show availability 


. Determine 
infrastructure 
required to servic 
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Like telco infrastructure, wireless infrastructure location 
information (typically towers) is fed into the economic model 
so the costs of upgrading and extending networks can be cal- 
culated accurately. We used Tower Maps data to identify the 
location of wireless towers in unserved areas that could be used 
for fixed wireless deployments. 

Risks 

We poleiitiaily overstate the current footprint because what is 
commercially available is typically based on carrier reported 
data, perhaps at relatively low signal strength. Overstating the 
current footprint could lead us to underestimate the cost of 
future wireless build outs to pro\ide service to the areas cur- 
rently unserved. 

FUTURE STATE 

We do not expect the number of unserved hf>«sing units to 
decline malerial ly between now and 2013. Our analy.sis indi- 
cates that most unserved arcius are negative to ser\'e "with 

broadband, and so we Itave made tlic conservative assumption 
that there will be few new or upgrade builds in these areas. WTiile 
significant investments are being made to upgrade the speed and 
capacity of broadband networks, those investment s lend to be 
made in. areas that are already well served. Moreover, those net- 
worlc upgrades are not ubiquitous throughou t currently served 
areas, Therefore., as applica tions become more advanced and 

higher performance networks are required i.e., ifthe broadband 

target grows significantly over time the number of people with 
insufficient broadband access may actually increase. 

Wired network upgrades 

Both telephone and cable companies are upgrading their 
networks to offer higher speeds and greater-capacity networks. 


Cable companies are upgrading to DOCS IS 3.0, which wil 1 
allow' them to transfer to broadband .some of the network 
capacity that is currently used for video. Telephone companies 
are extending fiber closer to end-users, in some cases a!! tlie 
way to the home, in order to improve the capacity and speed of 
the network. Be.sides providing a faster, higiier-capaeily broad- 
band network, once fiber is within approximately 5.000 feet of 
the home, the network has the ability to offer multi-channel 
video services in addition to broadband and voice. 

The Columbia Institute for Tele- Inform at ion recently re- 
leased a report called “Broadband in America” in which it tried 
to identify as many of the majkw publically announced network 
upgrades as possible. Verixon has announced that it plans to 
pass 17 million homes by 2010 with its fiber-to-lhe-premises 
(FTTP) service called KiOS.'-’ Many other small incumbent 
local exchange carriers (ILECs) also plan lo aggressively build 
FTTP networks where it makes fincmcial sense.* ' ATM' has 
announced that it will build out FTTN to 30 million homes by 
2011.*® This means that at least 50 million homes will be able 
to receive 20 Mbps+ broadband from their local telco within 
the next two years. The cable coinpanie.s have also announced 
upgrades to DOCSIS 3.0 over the next few years with analysts 
predicting cable operators will have DOCSIS 3,0 covering 
100% of homes passed by the end of 2013.'® Exhibit 2-K high- 
lights .some of the major publicly announced upgrades lo wired 
broadband networks. 

As shown in Exhibit 2-L, for proven technologies?, when 
operators pubIicallyannoun.ee plans to upgrade their network, 
they tend to complete those builds on time. 

Usingthese public announcements and our current avail- 
ability as.sessment, we create a forecast of wired broadband 
availability in 2013. We assume that FTTf* and upgrades 
w'ill take place in markets with cable thatwilt be upgraded 


Exhm2-K: 
Puhlidy Announced 
Wired Broadband 
Upgnide.'i 


/technology • 

Ccimpanies"''- ■''’•V-v 

'-v'' '’■-.'--2009 

2010 

2011 

FTTP 

• Verizon 

• Cincinnati Bell 

• Tier 3 ILECs 

• Al! providers 
(17.2MM— as of Sept) 

• Verizon FiOS 
(14.SMM- as of June) 

• Verizon FiOS (17MM) 


FTTN 

•AT&T 

• Qwest 

•QwesK3MM) 

• Qwest (5MM) 

• AT&T U-verse 
(30MM) 

DOCSiS3,0 

• Comcast 

• Cablevision 

•Cox 

• Knobgy 

• Time Warner 

• Charter 

• Mediacom 

•RCN 

• Comcast (40MM) 

•Charter (St. Louis) 

• Mediacom 
(50% of footprint) 

• Knology (50% of footprint) 

• RCN (begin deployment) 

• Comcast (50MM) 

• Cablevision 
(entire footprint) 

• Cox (entire footprint) 

• Time Warner 
(New York City) 

• Knology 
(entire footprint) 
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KxJubit :W,; 

With the Exception 
of Satellite. Most 
Announced Broadband 
Deployments are 
Completed on Schedule 


Comcast 

I 

Cox I 
Cablevision j 
Kiiology j 

Qwest j 

I 

AT&T 
Verizon 
CenturyUnk ! 


DOCSIS3.0 DOCSIS3.0* 

A 

t DOCSIS3.0 

ieisA 

:• iDOCSIS3.0 


U-Verse Fiber* 
i FiOSFiber ' 


Fiber(FTTN) 

A 


BBCapex 

^ 


^AnnMDced Timeline jj^Lste HlEarfy ^Project Goal * Project Ongoing 


Exhibit 2-:M: 

Pwjected 2013 Availability of . Broadband CkipableNetiwrks 


<4 Mbps 



SO* Mbps 


Fastest downlink speed capability of broadband networks 
Percent of U.S, population with network availability, Mbps 


to DOCSIS 3.0. Therefore, a.s Exhibit 2-M shows., all of the 
announced upgrades will likely take place in areas thatwere 
already served. Without government investment, the difficult- 
to-reach areas will remain uiiserved while the rest of the 
cotinlry receives better broadband availability. 

Wireless network upgrades 

The wireless broadband networks arc still in the nascent stitges 
of development and cotttinue to evolve rapidly wi tli new tecli- 
noiogies., applications and competitors. 

Many operators still have sigsiificant areas covered, by 2G 
technologies but. have already annoLincod upgrades to 4 Cj data 
networks. Mobile operators are investing lieavily in network 
upgrades in order to keep pace with exploding demand for 
mobile data services. 

By 2013, Verizon plans to roll out Long Term Evolution 
(LTE) technology to its entire footi)nnt, whicli covered 288 
million people at the end or2008.”’ AT&T has announced that 
it will undertake trials in 2010 and begin its LTE rollout in 
2011. Throughits partnership with Clearwire. Sprint plans to 
use WiMAXas its 4G technology. WiM^VX has been rolled out 
in few' markets already and Clearwire announced that it plans 
to cover 120 million people by the end of 2010. 

For ■well-known technologies, w'hen operators puhlically an- 
nounce plans to upgrade their network, they tend to complete 


UKDKRAL CO':viMUKIC.,4TTONS COMMISSIO?< j T»E BUOAltBANO \ V \ i l, .\ e ! r.r V 


O i’ 2 7 


180 


those builds on time. However, us wus Ihe case with WiMAX, 
when a technology is slill being developed, technological issues 
can significantly delay planned depioyjnents. LTE is an ex- 
ample of a ne%v wireless technology that has not been deployed 
yet commercially on a wide scale so we must be cautious about 
planned deployment schedule,s. 

As we discuss later in this document these commercial 
4G build outs may not fully meet the National Broadband 
Availability Target without incremental investment; but the 
commercial investments in these deployments will certainly 
improve the incremental economics of4C fixed wdreiess net- 
works in those areas. 

Doc to the lack of geographic specificity and overlapping 
coverage areas w’e were not able to precisely forecast future 
wireless coverage speeds that will be available in years to come 
based on public announcements. 

Satellite network upgrades 

'['he capacity of a si ngle satellite wdll inerca.se iiramatically with 


the next generation of high throughput satellites: (HTS) expected 
to be launched in the next few years. ViaSat Inc., which acquired*^ 
WildBlue Communications in December 2009, aiid Iluglies 
Communications Inc. plan to launch HTS in 2011 and 2012, respec- 
tively.*- These satellites each wilt liave a total capacity ol' more 
than 100 Gbps, with some de.signated for upstream and some Cor 
dowTistream. After the launch of the new- satellites, ViaSat expects 
to oft’er 2-10 Mbps doAvnslream while Hughes suggests it will offer 
advertised download speeds in the 5-2.0 Mbps range.” Despite this 
additional capacity', our analysis suggests it will be insufficient to 
address more than 3.5% of the unserved. See Chapter 4 on satellite. 

Conclusion 

^Tiilesuchim'estments in technology and broadband networks 
may help bring faster speeds to those who arc already served, and 
could potentially reduce the average cost per subscriber, it is far 
from certain that they will decrease the number of unserved. 


Exhibit 2"N: 
PuhUdyAimowKeil4G 
Wirdess Deployments 


■te'chhoklgy,-; 

Companies 

' - - ■ 

• • • .2010 \ . • 



LTE 

• Verizon 

•AT&T 

•MetroPCS 

•Cox 


• Verizon 
(100MM) 

• AT&T (Trials) 

•AT&T 

(start depteyment) 

• Cox 

(start deployment) 
•MetroPCS 
(start deployment) 

• Verizon 
(entire network) 

WiMAX 

• Clearwire 

• Open Range 

•Smalt WlSPs 

• Clearwire 
(30MM) 

• WlSPs (2MM) 

• Clearwire 
(120MM) 


• Open Range 
(6MM) 


Exhihit 2-0: 

Specific Company 
TIMori cal Performance 
Against Anmnmcecl 
Completion Dates 


Leap Wireless 
T-Mobile 
Sprint 
Cincinnati Beit 
Verizon 
Clearwire 


; 3G 



Announced Timeiine ^ Late B| Early 


.dv Project Goal • Project Ongoing 
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f:x!iiMt2-P: 

Piihliciy Announced 
Tola! Near Term 
SaleHite Broadband 
Copacit}^ 


2009 


2010 


2014 


V«ar 


Exlubil 2-Q: 
CommemalData 
Sources Used to 
Calculate A\xii.labiUty 


Database 


.'Veildb'f''. 


American Roamer 


Advanced Services 


Wiretess service footprint 


Geolytics 


2009 block estimates 


Block level census estimates 


Estimates professional 


Block group level estimates 


Geo Results 


Fiber served building (flag); business locations and demographics 


National Business Database 


GeoTeKimap) 


MetroFiber 


Metro Fiber Routes (GOT and Navteq) 


Used for middle mile map to group switches Into iatas 


Fiber Lit Buildings (point) 


Used to flag wire center boundaries as likely having fiber infrastructure 


Telcordia 


LERG 


Switch office locations 


TeleAtlas 


Wire center boundaries 


Wire center boundaries, domswitch, OCN, carrier name 


Zip code bcHjndaries 


Zip code boundaries 


Tower Maps 


Location of towers and sites 


Warren Media 


Warren Media 


Cable-franchise boundary (fay block group) 


I'KDERAS. COMMENrCATtON.S COMMISSION 


29 



182 


Exlubrt^'^R: 

PuhHc Da(a Sources 
Used to Calciihite 
Avaikibilily 


xo. ! 


DataSource . 

Database 

Location ^ 

Alabama 

State broadband availability 

http:/'www.connectinga!abama.com/ca/maps.aspx 

<ht^:/0«ww.ajnnectingatabama.com/ca/maps/CBResuitsO729O9.zip> 

California 

State broadband availability 

ftp;//ftp.cpuc.ca.gov/Telco/Existing_Broadba nd_Service_Aggregated_072409.zip 

Pennsylvania 

State broadband availability 

Available from Technology Investment Office 

Minnesota 

State broadband availability 

Available from Technology Investment Office 

Wyoming 

State broadband availability 

Available from State CIO 

US Census 

Tiger 2008 

Blocks, Counties, Roads, Block Group Boundaries 


SR 

Summary RIe 1, US Census 2000 


SF3 

Summary Rle 3, US Caisus 2000 

FCC 

Varies 

Mar1(et Data Boundaries (adjusted for Census County Updates) 

NECA 

Tariff 4 

PDF as filed 9/2009 

Congressional 

Districts 

110 Congress 

htb3://vrww.nation3latlas.gov/at!asftp.html?openChapters=chpbc'und#chpbound 
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“ Note tliat tills fovfx;a«t only includes pt.ihiicly iinnonnced 
liitincfies and not udditioimi, plnn.ned Iiv.mdics l:li<it an; 
likely-. SrvfNoitheaKSkyRKSCurch, How MuchHT.S' 
CapacityiREtioug!iV(200‘3),htt(.);//www,nsi'.corti/'Abon- 
t.l.Js/1‘ri«sRoom.html(kial; visited Jan. 20, 2010,). 
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III, CALCULATING THE 
INVESTMENT GAP 

Tf cjU'uLUt.' Lhc ;imuunl of money requireti to offer service in 
arccis that would otherwise remain unserved, we must make a 
msmber u!' decisions about how to approach the problem, de- 
'iyn an analysis that accurately models the problem and make a 
number ot assumptions to conduct the analysis. To this end, we 
created an economic model to calculate the lowest amount of 
external support needed to induce operators to deploy broad- 
band networks that meet the National Broadband Availability 
Target in alt unserved areas of the country. 

KEY PRINCIPLES 

The FCC developed its broadband economic model to calculate 
the gap between likedy commercial deployments and the fund- 
ing needed to ensure universal broadband access. Underlying 
the moders construction are a number of principles that guided 
it.s design. 

> Only profitable business cases will induce incremen- 
tal network investments. 

> Investment decisions are made on the incrementa! 
value they generate. 

> Capturing the local (dis-)economies of scale that drive 
local profitability requires granular calculations of 
costs and revenues. 

>• Network-deployment decisions reflect service-area 
economics of scale. 

> Technologies must be commercially deployable to be 
considered part of the solution set. 

Only profitable business cases will induce incre-* 
mental network investments. Private capital will only be 
available to fund investments in broadband networks where it is 
possible to earn returns in excess of the cost of capital In short 
only profitable networks will attract the investment required. 
Cost, while a significant driver of profitability, is not sufficient 
to measure the attractiveness of a given build: rather, the best 
measure of profitability is the net present value (NPV) of a build. 
This gap to profitability in unserved areas is called the. Broad- 
band AvailabiULy Gap in the NBP; throughout this paper, we will 
refer to this financial measure as the Investment Gap. 

The calcuialion of the S23.3 billion Investment Gap Is 
based on the assumption that the government will not own or 
operate the network itself, but rather will provide funding to 
induce private firms to invest in deploying broadband. This is 
pri marily because private firms can proMde broadband access 


more efficiently and effectively due to their ownership of 
complementary assets and experience in operating networks. 
By subsidizing only a portion of the costs, the government 
proi’ides the markets with the incentive to continue to innovate 
and improve the efficiency of buildouts and operations. In ad- 
dition, since private firms will be investing a significant portion 
of the costs, the amount of public money required is greatly 
reduced. 

Simply calculating the incremental costs of deploying broad- 
band is not enough to determine the Broadband Investment 
Gap necessary to encourage operators to deploy. To ensure that 
firms seeking an adequate return on their inve,«ted capital will 
build broadband networks in iinprofUablc areas, we solve for 
the amount of support ncccs.sary to cause the networks' eco- 
nomics to not only be positive, but to be sufficiently positive to 
motivate investment given capital scarcity and returns offered 
by alternative investments. 

The mode] assumes an i l.2.o% discount rate; by calculating 
the NPV gap as the point where .NPV -• 0, we equivalen Liy set 
the internal rate of return (IRR) of Ihese incremental broad- 
band buildouts to This rate is the same one determined 

by the FCC in 1990 to be an appropriate rale for telecom carri- 
ers earning a rate of return on interstate operations.^ 

In order to determine the level of support needed to encour- 
age operators to build broadband networks, we identify the 
expected cash flows associated with building and operating a 
network over the project's lifetime of 29 years. Next, we compute 
the NPV of those cash flows to arrive at t he Investment: Gap. In 
other wc>rds. the gap is the present value of the amoun t by which 
opcral:ors fail l:o produce an \\..2Ty% IRR. I t is important to note 
that ongoing expenses include incremental deployment: and 
operational costs (initial capex, ongoing and replacement capex, 
opex, SG&A) as well as depreciation, cost of money and tax 
compfinents for an increment al b.r(jadbaiKl investment; revenues 
include all incremental revenue from, the modeled network with 
average revenue per user (ARPU) and take rat:os calculated as 
discus.sed below. Asa result, when the NPV analysis yields a 
value of zero, is moans that the project’s revenues are sufficient 
to cover all expenses while providing a rate of return on invested 
capital of 11.2o%. 

In fact, if a carrier has a weighted-average cost of capital 
(WACC) above the 11.2r)9(.' rate, even a guarantee to reach the 
11.25% IIIR would not cause it to build. 

in contrast.if a carrier has a W.ACC lower lhan 11.2.5%, it 
will earn profits above the 1,1.2;"% IRR proportional to the size 
of the spread between WACC and discount rale. Having the 
IRR above WACC does not neces.sarily mean that operators 
are earning outsize returns, however. Since the .support level is 
based on forecasts of both revenue and cost across the lifetime 
of the asset, carriers are taking on significant risk by investing 
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or committing !o invest in network maintenance and opera- 
tions. The extent to which IRR provides returns in excess of 
WACC rcilects the operational risk of providing service in un- 
served areas, where the economics are generally unfavorable. 
Service providers are likely to have other investment opportu- 
nities with strong risk-return profiles at their WACCs. 

One result of this execution risk is that carriers with WACC 
below the discouiit rate might lend to favor a guaran- 
teed annuity over time that would lock in the return. 

Receiving support as an upfront payment, either in whole or in 
part, would require the operator to take on this higher execu- 
tion risk, making the iin'cslmcnt potentially less attractive. 

After receiving the one -lime payment, the telecom operators 
can reinvest the funds in their operations. Investments that 
yield a return above 11.260? will result in an economic benefit 
to the telecom provider. 

Since the operators in any specific area, their associated 
WACCs and the disbursement mechanism arc all unknowm at 
this point, we make the simplifying assumption that carriers 
will be indifferent to receiving an upfront one-time payment a 
series of payments over lime or a combination of the two. 

While the discount rate typically has significant impact on 
the NPV of a project, in this case the impact i.s mitigated for two 
main reasons. P'irst, initial capital expenditures, which take place 
at tlie start ofthe project and. therefore, are not discounted, 
account for 66.1% of the Broadband Investment Gap. Second, 
because revenue and ongoing costs olTset one another to a large 
extent (see Exhibit l-A), the impact of changes in the discount 
rate is small. As shown in lixhibit 3-A, even significant changes 
in the discount rate (of up to 200 basis points) yield modest 
changes in the base-ease .lnve.slment Gap of less than $l billion. 


Exhibit :i-A: 

Impact ofDiscmint Rate on Investment Gap 



Time horizon for calculations 

Calculating the v'alue of long-life investments .such as fiber 
builds or cell-site construction requires taking one of two ap- 
proaches: explicitly forecasting and modeling ov'cr the entire 
useful life of the asset, or calculating cither the salvage value of 
remaining assets or the terminal value of operations, .'\lthough 
neither choice is optimal, we use a 20-year explicit model 
period, which corresponds to tlic long-life assets in broadband 
networks. We do not include any terminal or salvage value at 
the end ofashorter explicit forecast period. 

Calculating the ongoing terminal vailue of oi^eratioas in this 
context is challenging at best since the modeled cash Hows nev- 
er reach a steady state. As wc note below, when describing key 
assumptions, the take rate grows across the entire calculation 
period, and Icvelized take rate for a fiv'e- or lO-year forecast 
dramatically understates the final take rale. The result is that 
a terminal value calculation will not accurately reflect the 
ongoing value generated by the investment. Consequently, we 
must explicitly model over the full 2t)-year life ofthe network 
assets. Although utilizing a 20-ye3r forecast is not aty pical for 
businesses making capital planning decisions, such forecasts 
obviously require making speculative long-range as.sumptions 
about the evolution of costs and revenues. 

It is also worth noting that the calculation models the value 
of an incremental broadband network investment, not the value 
of the company. Consequently, we assume that at the end of the 
2()-year explicit period there is no substantial value remaining 

lortwo reasons. First, from the a.ccountingper.spective and 

based on an estimate of actual useful life'-^ most of the assets 

have been, fully depreciated, and those that have some value 
remaining only have value in a fully operating network. Second, 
from a technological perspective, it is unclear that there will be 
any incremental value from the existing 2()-year-old network 
relative to agreenfield build. 

investment decisions are made on the incremental 
value they generate. While firms seek to maximize their over- 
all profitability, investment decisions are evaluated based on the 
incremental value they pnm'de. In some instances, existing assets 
Induce the costs of deployment in a given area. The proflahility 
of any build needs to reflect these potential savings, while includ- 
ing only incremental twenue associaled with the new network 
buildout. 

The model takes existing infrastructure into account and 
only calculates the incremental costs and incremental rev- 
enues ofdeploying broadband. This moans that in most areas 
the costs of offering broadband are the costs associated with 
upgradingthe existing telco, cable or wireless network to offer 
broadband. Exhibit 2-B illustrate.s the incremental buildout 
for a telco network. This minimizes supjxirt and is consistent 
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with how firms typically view the sunk costs of existing 
infrastructure, 

The fiili cost of the network is necessary only in areas that 
require a green field build, i.e. in areas with a complete lack of 
infrastructure or wdieii the greenfield build of one technology 
iias a low'cr investment gap tiuin upgrading an existing network. 
Revenues arc treated the same way as costs. Only the incre- 
mental revenues associated wdlh new' services are used to offset 
costs in tlic caicuialion ofthe gap. 

For example, millions of homes are already “wdred” by a 
telephone network with twisted pair copper lines that provide 
voice telephony service. These telephone networks require 
onlyincremental inveslmonls to handle digital communica- 
tions signals capable ol'providing broadcast video, broadband 
data services and advanced telephony. Incremental costs of 
upgrading these networks include investments in: fiber optic 
cable and optic/cleclronics in large portions ofthe copper 
plant., the repUice.menl and redesign of cupper distribution 
architecture within coiriraunities to .shorten the copper loops 
between homes and tele plume exchanges, the deployment of 
new equipment in the excltungcs and homes to support hi^ 
capacity demands ofbroadbaiKl, and sophisticated network 
management and control systems. The incremental rewmies 
are the revenues associated with the newly enabled broadband 
and video services. 


One issue with this approach is that it assumes that existing 
networks will be available on an ongoing basi.s. To the exlenl 
that existing netw'orks depend on public support, such as FSF 
disbursements, the total gap for providing service in unserved 
areas could be significantly higher tlum the ii)cremenlal calcu - 
lationindicates. 

For the purposes ofthe financial model, we consider only 
incremental revenue, which is the product of two main compo- 
nents: the number of incremental customers and ARPIl 

The number of incremental customers is based on the 
technologj' that is ultimately implemented. Throughout the 
modeling process, we take care to not “double-count'' revenues 
for operators w'ho upgrade their existing netwmrk-s with broad- 
band data or video capabilities. For example, if an incumbent 
telco decides to shorten loop lengths in order to deliver data 
and ^ddeo services, only incremental data and video-related 
revenue should be considered. Incremental rcs'emies from 
voice products will not be considered since those products are 
already being offered. Exhibit g-C show.s w'hich products are 
considered to be incremental for each technology. 

Capturing the local (disOeconomies of scale that 
drive local profitability requires granular calculations 
of costs and revenues. Multiple effects, dependent on local 
conditions, drive up the cost ofpivviding service in areas that 


Exhibit 3-B.' 
Incmnental 
NetworkElements 
Necessary to 
Upgrade a 
Telephone Network 
to Offer Broadband 
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currently lack broadha?7cl: Lower ( linear) densities and longer 
distant ■■'idnvt' up //?.■. --s^ of construction while providing 
fewer customers over whom to amortize costs. At the same time, 
lower-port -> ount elci Ironies hove higher costs per port. In 
addition, these lower d-ni.sities also mean there is less revenue 
availahk'per mileol outside plant or per mvered area. 

r-'inu I ho liver J5;e ousl per household of existing deploy- 
ments. even when adjusted for differences in population 
dinMiy, piv'onlh a r'i.k that costs maybe underestimated in 
rural areas. Hven when considering local population and linear 
don ‘'it It 'j,. i.t>j.ts in nicuTV rural markets will be subscaie, render- 
ing inaccurate a top-down analysis of average costs. Attempting 
to calculate profitability without taking these variations into 
account for example hy extrapolating from cost curves in other 
areas would necessarily lead to questionable, or even mislead- 
ing, condu-sions. There! ore. we take a bollom-itp approach that 
provides sufficient geographic and cosl-componenl granularity 
to accurately capture the true costs of subscale markets. 

An example of this is evident when we consider the cost allo- 
cation of a. digital subscriber tine access multiplexer (DSLAM) 
cha.ssis in an area with very low' population density. If only 
one home is connected to the DSL.^M. the entire cost of that 
DSLAM should be allocated to the home rather than a frac- 
tion. based on the DSLAM capacity. In order to calculate the 
costs with this level of accuracy, we need geographic and cost- 
component granularity throughout. Accounting for granutaritj' 
with respect to geography is particularly important because 
so many network costs are di.stance dependent. Calculations 
are needed at a fine geographic level; therefore, we model the 
census block as the basic geographic unit of calculation.® 
Capturing cost-component granularity is important due to 
the fixed-cost nature of network deployments. For example, 
one must capture the cost.s associated with trenching fiber 
facilities, which are shared among many end-users, differently 
than the cost associated with lino cards and installation, which 
may be directly attributed to a given customer. We provide 
more details about the cost calculations of each technology in 
Chapter 4. 


Network-deployment decisions reflect service-area 

economies of scale. Telecom networks are designed to provide 
service over significant distances, often larger than .7 miles. In 
addition, carriers need to have sufficient scale, in network opera- 
tions and support, to provide sendee efficiently in that local area 
or market. Given the importance of reach and the value of effi- 
cient operations, it can be difficult to evaluate the pro fitability of 
an area that is smaller than a local sendee area. 

Though geographic granularity is important in capturing the 
real costs associated with providing broadband senice in rural 
and remote areas, it does not make sense to evaluate whether to 
build a network at the census block level. Rather, the modeling 
needs to capture deployment decisions made at a la rger, aggre- 
gated “serricc area’' level. 

Using the census blocks as a market i.s problematic for 
several reasons. First, telecom infra-slructiire typically has 
some efficient scale length associated with it. For wireless, that 
distance is the ceil-slle radius; for FTTN or DSL the distance 
is the maximum loop length.® These lengths are typically 1. to 3 
miles for twisted pair copper and 2 to 5 miles for wireless tow- 
ers, and span multiple census blocks. As a result, carriers will 
make deployment decisions based on larger areas. 

Prom a modeling perspective, evaluation at the census block 
level is problematic as well. Evaluations of which technology 
ha,s the lowest investment gap done at the census block level 
could lead to contiguous census blocks with a. patchwork of dif- 
ferent technologies that no company would actually build. 

Even more problematic is that the cost in any one area is 
driven in part by the costs of shared infrastructure, For exam- 
ple. the cost of a fiber connecting several new DSLAMs to the 
local central office is shared among all the census blocks served 
by those DSLAMs. If wireless were found to he cheaper in. one 
of those census blocks and one, therefore, assumed that one of 
those DSLAMs would not be deployed, the (allocated) cost of 
the fiber would increase for all remaining DSLAMs. That could 
lead to another block where wireles.s is made cheaper, again 
increasing the cost of the remaining DSLAMs. 


Exhibit 3-0 
Incremental Revenue 
byproduct and 
Network l^pe 
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There is no perfect soiution to this problem. If the geog- 
raphy is too big there will be portions that would be more 
efficiently seswed by an alternate technologj^ but if the geog- 
raphy is too small it will be subscale, thereby drmng up costs. 
Although the mode! is capable of evaluating at any aggregation 
of census blocks, in order toavoid a patchwork of technologies 
tliat are all subscale, wo have evaluated the costoftechnologies 
at the county level. Counvies appear large enough in most cases 
to provide the scale benclils but not s() large as to inhibit the 
deployment ofthe most cost-cdective technology. 

Note that this geography is also technology neutral since it 
is not aligned with any network lcchnologv’’s current foot- 
print. No network technology boundaries line up exactly with 
those of counties. Cable nelworics arc defined by their fran- 
chise area; wireless spectrum is auctioned in several different 
geographies, for example, by cellular market areas: and telco 
networks operate in study areas, LATAsorwire centers. Since 
the mode! is capable of evaluating at any aggregation of census 
blocks, it is possible to evaluate at more gTamilar levels (where 
the patchwork prob!.era.« become more likely) or at more ag- 
gregated levels. 

Technologies must be commercially deployable to be 
considered part of the solution set. Though the economic 
model is forward looking and technologies amlinue to ewdve, 
the model only includes technologies that have been shown to be 
capable of providing carrier-class broadband. While some wirr.'- 
less 4.G technologies arguably have not yet met this threshold, 
successful market tests and public commitments from carriers 
to their deployment provide some, assurance that they will he 
capable of providing service. 

With the exception of 40 wireless, we only include tech- 
nologies tlia t are widely deployed and lutve proven they C4in 
deliver broadband. Althougii network technologies continue to 
advance, enabling operators to provide more bandwidth over 
existing infrastructure or to provide new services cver-raore- 
cheaply, the promise surrounding technological innovation 
often outstrips reality. 

To a void a situation where we assume uncertain, future 
technological advances are essential to a particular solution— 
where the solution with the lowest inveslment gap is reliant on 

unproven, t echnologies this analysis focuses on technologies 

which have been .'iubstantially proven in commercial deploy- 
ments. Over long periods, this may lend to overestimate some 
co.sls; however, a significant fraction of deployment costs are 
insensitive to technology' (for example, the cost of trenching) 
while other costs are leohnoiogy independent (for example, 
the co.sl of a DSI.A.VI chassis would be independent of what 
type of DSL is being used), meaning that overall impact should 
be minimal. 


One notable exception is our treatment of wireless. Our 
focus on wireless, whether for fixed or mobile, i-- tiii lO keh- 
noiogies that have only just begun to he dopiovod tomnu i.illy. 
Initial trials and our research with service providers and tquij)- 
ment vendors give us confidence in 40 s ability to provide the 
stated performance at the stated costs enough conlidence to 
warrant including 4G in our analysis.'' In additum, becaii'-e oi' 
the significant advancements of 4G relative to current capabili- 
ties and the widespread 4G deployment forecasts, we would run 
the risk of overstating the Investment Gap siunilicanilv il we 
were to exclude it from our analysis. 

As noted in the CIT I report’’, a significant fraction of areas 
serv'ed by wireless today are likely to be upgraded to 4G service 
by wireless operators without external (public) suppfirt. 

Only one U.S. carrier. Clcarwire, has deployed a mobile 
4G (WiMAX) network commercially, making it difficuU to 
know' how’ much of the unserved population wilt he covered 
by4G. For our model, we take Verizon’s announced build-out 
as the 4G footprint because Verizon is the only operator that 
has announced precisely where its 4(.i builds will take place. 
Verizon has committed to roiling out 4(.t to its entire 3Ct 
service footprint (including those areas acquired with Alltel). 
The net result is that we assume .o million of the 7 million 
unserved housing units will have access to 4G service (i.e., 5 
million housing units are within Verizon 'Wireless’s current 
3G footprint, wiiich llie company has committed to upgrading 
to 4G). 

No wirele.s-s carrier, including Verizon Wireless, has commit- 
ted to offering service consistent w'ith the National .Broadband 
/Xvailabilily Target. This uncertainty in the ability of wireless- 
netvvork deployments to deliver fixed-replacement service 
points to the need for incremental investment by wireless 
carriers. Simply put, networks designed for relatively low- 
bandwidth (typically mobile) applications, potentially lack the 
cell-site density or network capacity to deliver 4 Mbp.s down- 
stream. 1 Mbps u)>slTeam service. 

Our calculations for 4G fixed w'ireless includes incremental 
investments sufficient to ensure networks capable of delivery 
consistent with the National Broadband Availability Target. 

See the section on wireless in Chapter 4 and the Assumptions 
discussion later in this chapter for more details. 

KEY DECISIONS 

Implicit within the $23.3 billion gap arc a number of key 
decisions about how to u.se the model. These decisions rcRect 
beliefs about the role of government support and the evolu- 
tion of service in markets that currently lack broadband. Tn 
short, these decisions, along with the assumplion.s that follow, 
describe how' weused the model to create the $23.3 billion 
base case. 
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> Fund only one network in each currently unserv'ed 
gc(.),grapliy. 

>• CapUire likely elTect.^ of disbursement mechanisms on 
suj>port levels. 

>• Focus on terrestrial solutions, but not to the exclusion of 
satellite-based service. 

>• Support any technology that meets the network 
requirements. 

>- Provide support for net works lliat deliver proven use 
cases, not for future- proof buildouts. 

Fund only one network in each currently unserved 
geography. Thefneus of this analysis is on areas where not even 
one network can operate profitably. In order to limit (he amount 
ofpublicfumis being provided to private network operators, the 
base case includes the gap for funding only one network 

The S23.5 billion Investment (lap is iutsed on the decision, 
for modeling purposes, that only one network will be funded in 
each unserved area. Tlte reason for funding only one network is 
to . keep tire amoutrl of public money required to a minimum. 

Alternative approaches that would fund more than one 

network per area for exanrple, funding one wireline and one 

fixed-wireless network would increase the total gap signifi- 

cantly for several, reasons. First, the gap must Include the 
cos'ts associated with building and operating both nelw'orks. 
Second, because the two providers are competing for the same 


Exhibit. 3-D: 

Gap for landing One Wired and One Wireless Network 



Wireline Wireless 

(in billions of USD) 


customers, each will have alorver take rale and, therefore, iow'- 
er revenue.® 'VtTiile this low-er revenue will be partially offset by 
lower variable costs— stemming from savings lied to costs like 
customer support and CPE the net effect -will be much higher 
costs per subscriber. For example, having both one wireline 
and fixed- w'ireless proaider moves the Inv'eslmcnt Gap u}) 4-~y9c. 
from $23.5 billion to $34.2 billion. 

Funding two wdreline competitors (instead of one wirehne 
and one wireless) in these unserved areas has an even lari>:er 
impact. Since only the first facilities-based service provider 
can make use of the existing twisted-pair copper network, the 
second faciiities-based provider must deploy a more expensive, 
greenfield FTTP network (wdielher telco based or cable-based 
RFOG: see Chapter 4 discussion of FTTP and li FC). As shown 
in Exhibit 3-E, having two wireline providers in unserved areas 
shifts the investment gap to $87.2 billion. 

While funding only one broadband provider in each cur- 
rently unserved market leads to the lowest gap, this choice 
maycarry costs of a different sort, inareas w-heve awireless 
pro\ider receives support to provide both voice and broadband 
service, the incumbent wireline voice provider may need to 
be relieved of anycarrier-of-last-resort obligations to serve 
customers in that area. In such a circumstance, it maybe that 
only wireless operators will provide service in these areas. If, at 
some point in the future, the National Broadband . Availability 
Target is revised in such a way that a wireless carrier can no 
longer economically provide service, a wireline provider may 
need to build, a. new. higher-speed network. 

As noted above, competition impacts the take rate for each 
operator. In addition, we assume that competition leads to 
lower average revenue peruser (ARPU). See Exhibit 3-.F. 


Exhibit 3-E: 

TheCostoffhnding T\vo W'iivd Networks 



12k Gap FTTP Gap Total 


(in billions of USD, present value) 
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Since costs are calculated based on demand, reducing take 
rate will also reduce some cos-ts. In particular, CPE costs are 
driven directly by the number of competitors. In addition, 
the cost of some net work equipment, including last-mile 
equipment like USLAMs, is sized according to the number of 
customers. This calculation will capture both the reduction 
in toial cost and the increase in cost per user that comes from 
having ftnver customers. 

Exhibit d-G shows the impact of com petition on the invest- 
ment gap for both I2.00()-foot FTTN and wireless solutions. 
Remember that the base-case Inve.stmonl Gap i.s calculated 
i'rom a mix of technologies in markets across the countr>'.’ 

Capture likely effects of disbursement mechanisms 
on support levels. IMdsiom about how lo dtshurse broadband- 
support funds will affect the size of the gap. Market-based mecha- 
nisms, which may help limit the leivl of government support in 
competitive markets, may not lead to the lowest possible Invest- 
ment Gap in areas currently unserved by broadband - areas where 
it is difficult for even one service provider to operate profitably. 

A mechanism that selecl:.s the most protltable (or least un- 
profitable) technology in each area would minimize the overall 
size of the NPV gap, In highly competitive markets, market- 
based mechanisms, including reverse auctions, can play that 
rolo.'° However, in. unserved, areas, where the economics of 


providing service are challenging, the impact of market-based 
mechanisms is less clear.'* 

Since the incremental economics of deploying broadband 
for each technology depend on the infrastructure that is 
already deployed, there may oiily be a single operator capable 
of profitably deploying a given t echnology i n a given area. In 
these cases where there are no competing bidders with similar 
economics, the bidder with the km^est investment gap may not 
bid based on its economics but rather the economics of the 
next-lowest-gap technology. In other words, the knvest-gap 
provider maybe in a position to set its bid to be almost as high 
as the nextlowest-gap competitor. Due lo this reality, we have 
calculated the gap based on the second-lowest gap technology, 
so thatw’e do not grossly underestimate the gap in these areas. 

The kwest-gap provider may luit always be able to extract 
the highest level of support because it may have imperfect 
information about its competitor's economics, or fear that it 
does. How'ever. we believ'e caiculating the gjqi based on the 
second-Io-we-st gap technology is conservative and will be closer 
to reality in these markets. 

Acalculation of the gap, assuming the lowest-cost operator 
provides service to all currently unservect areas, is S8,0 bil- 
lion. The gap assuming the second-lowest-cost-gap p:rovid.er in 
unserved areas is billion.. Since wi.i*e]ess appears t:o bo the 
lowest, gap technology in most unserved .markets, and tliere is 


E.xhibit S-F: 
Quantifying the 
Ih'atmentof 
Competition 




Reduction in Take Rate 

0 Competitors 

0.0% 

0.0% 

1 Competitor 

4.3% 

50.0% 

2 Competitors 

14.8% 

66.7% 

3 Competitors 

28.2% 

75.0% 


' average revenue per user 


Exhibit S-G: 12,QOO-foot loop 
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3 Competitors 
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a large disparity in cost between the first and second wireline 
competitor, excluding wireless from the analysis has a dispro- 
portionately large effect on the gap. As noted previously, the 
second wireline competitor in an area will not be able to take 
advantage of existing last- mile infrastructure and mil. therefore, 
need to deploy a network connection ail the w'ay tothe home. .4s 
such, the second wireline competitor has much higher costs than 
the ftrsl. If wireless is not part of the analysis and the second- 
lowesl-gap provider uses wired lechnologv', the gap moves up to 
$62 billioii. 

Focus on terrestrial solutions, but not to the exclu- 
sion of satellite-based service. Satellite-based sendee has 
some clear advantages relative to terrestrial sendee for the most 
remote, highest-gap homes: near-ubiquity in service footprint 
and a cost structure not influenced by low densities. However, 
satellite service has limited capacity that may be inadequate to 
serve all consumers in areas where it is the lowest-cost technol- 
ogy. Uncertainty about the iiuinher of unserved who can receive 
saielUte-based broadband, and about the irnpocl of the disburse- 
ment mechanisms both on where satellite uUimaMy provides 
service and the size of the investment gap, all lead us to not 
explicitly include satellite in the base-case calculation. 

The S23.r> billion Investment Gap calculation estimates 
the gap to providing service to all housing units in the country 
with terrestrial service, either wired or wireless. While it seems 


likely that satellite will be an important part of the solution 
to the problem of ser\angthc high-cost unserved, the current 
analysis includes only tcrrc-strial solutions. Satellite has the 
ad'v'antage of being both ubiquitous and having a cost structure 
that does not vary with geography, makiiig it particularly well 
suited to serve high-cost, low-density areas. Nevertheless, the 
focus of the model analysis remains on terrestrial providers. 

While satellite is nearly universally available aiul can serve 
any given household, satellite capacity does not appear suffi- 
cient to serve every' unserved household. In addition, ihe exact 
role of satellite-based broadband, and its ultimate impact on the 
total cost of universalizing access to broadband, depends on the 
specific disbursement mechanism used to close the broadband 
gap. The optimal roic could be in serving housing units that 
hax'e the highest por-home gap. or in ensuring that satellite can 
function as a ubiquitous bidder in a range of auctions. Moreover, 
while satellite firms can incrca.so tlieir capacity through incre- 
mental launches— noting that the ciiiTent analysi.s includes all 
known future launches the timing for bringing this capacity 
on-line maybe problematic for closing the broadband gap, given 
the time required to design, build and launch a new satellite, 

.4s noted in Exhibit 1-C, the most expensive counties have 
a disproportionately large investment gap. That same pat- 
tern— the mo.st expensive areas drive a very high fraction of the 
gap— is repeated at smaller and smaller geographies. Exhibit 
3-H shows the gap for all the unserved. The most expensive 


Exhibit 3-H. 
Bivadhand 
Investment Gap. by 
Percent of Unserved 
Housing Units 
Served 
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3.5'/r of the unserved (230, ()00 housing units, representing 
o.2‘', of uii [ -S. iio using units) account for 57% or S13.4 bil- 
lion of I he loi.il cap Were that group served by, for example, 
'atehik i''roadhant!. even with a potential buy-down of retail 
pricC', tin, uap could be reduced to $10.1 billion.*^ 

Increasing the iiiiinber of homes not served bj^ terrestrial 
broadband leads to diminishingbenofit. however. Moving the 
mi'--t cxpeiiMw 137^ ofihe unserved ofl’of terrestrial options 
Yields a gap of $3.8 billion. In other words, the savings from mov- 
iiig the first 3.5% off oft crresf rial options (§13.4 billion) is more 
than twice thesavings from moving the next roughly 12%.^® 

Support any tecHnoiogy that meets the network re- 
quirements. Broadband U'chnologies are evolving rapidly, and 
where service providers are able to operate networks profitably, 
the market determines which Icchnologies "win.” Given that, 
there appears to be litlle-to-no benefit to pick technology winners 
and losers in areas that currently lack broadband. Therefore, the 
base case includes any technology capable of providing service 
that meets the National Broadband Availability Target to a sig- 
nificantfmction of the unserved. 

The purpose of the Investment Gap calculation is not to pick 
tech iiology winners and losers, but to calculate the minimum 
gap between likely private investment and the amount required 
for universal broadband. Tlierefore. the mode! is designed to 
calculate the profitability of multiple technologies to under- 
stand the cost: and profitability of each. 


The focus on profitabiiity on minimizing an area’s invest- 

ment gap-will lead to calculating lire gap based on the least 
unprofitable mix of technologies. However, this is not an en- 
dorsement of any technology over another, or a recommendation 
for serving demand in any given area with a specific technology. 

Overtime, it maybe the case that several technologies’ 
capabilities improve, or their costs fall, more quickly than has 
been calculated --in vviiich case, multiple competing technolo- 
gies could profitably serve demand with a subsidy smaller ihan 
the one we calculate. Also, individual providers may have, or 
believe they have, the ability to provide service more cheaply. 

Ultimately; the model assumes that any lechnolog;*' that 
meets the National Broadb.and .Availability Target will he eli- 
gible to provide service. 

Provide support for networks that deiiver proven use 
cases, not for future-proof buildouts. While end-users 
are likely to demand more speed over time, the evolution of that 
demand is uncertain. Given current trends, building a. future- 
proof network immediately is likely more expensive than paying 
for future upgrades. 

The calculation of the §23.5 billion Investment Gap is 
focu-sed on. ensuring univei-sal d.elivei'y of bi'oadband over 
thene.xt decade. How'ever, given historical growth rates, it 
may event ual.ly be the case that :nctworks designed to deliver 
4 Mbps downstream/1 Mbp.s upstream will be incapable of 
meeting future demand. In such a case,, additional investments 


INIubit 3'L 
IbtaJ Investment 
Cost for Various 
Upgrade Paths 



12k-5k-FTTP 


86, S 



(in billions of USD, present value) 


KEliKSai. COMMUNKn-VTJOKS COMMfSSlON i THE BROADPA.N'P .A Y,'. ,i i, A I', i i, i T Y O .V 1’ 41 


194 


I M i 1* NO. t 


beyond those inciuded in the S23.5 billion gap calculation 
might be required. Whether historical growth rates continue is 
dej^endctU on a variety ol't'aclors that cannot be predicted. If, 
however, we make assumptions about growth over time, we can 
estimate the impact on deployment economics.^'* 

I’or example, the growth rate in the speed of broadband in 
recent years of approximately 20% suggests that broadband 
networks might be called upon to deliver speeds higher than 4 
Mbps (dovviistream) and I Mbps (iips'tream) acros.s the next de- 
cade or more. Simply put; if required speeds continue to double 
roughly every three years, demand will outstrip the capabilities 
of 4G and r2,000-fool-loop DSL. 

To account for the current investments as well a.s these poten- 
tial future investments, we calculated the lifetime cost of different 
technology’ upgrade paths. We evaluate the cost of deploydi^ dif- 
ferent technologies including the cost of future upgrades driven by 
the evolution in net'work dcinand, discounted to today. Although 
the lowest lifetime-cost technology will dilTer by market, it is pos- 
sible t:o calcuiatx’ tlie costs associated wit h various upgrade paths 
for the imserved ni*eas as a whole, as showm in Exhibit 3-1. 

To calculate the total cost for potential upgrade paths, a 
number orassumptions are necessary. The most important 
assumptions are the growth rate in broadband speed and the 
amount of salvage value remaining in a network when it is up- 
graded. For this calculation, the broadband speed is set to 
1 Mbps (dowmstream) in 2010 and is grown at a rate of approxi- 
mately 26% per year. When a network is upgraded, the capex 
required for the upgrade is reducedby the salvage value of the 
exi.sting network •• an upgrade that makes use of many of the 
assets of the original hiiild will be cheaper. For example, fiber 
runs used to sliorten loops to 1.2,000 feet will defray the cost of 
further loop shortening. 

In this lifeti.me-cost calculation, an initial FTTP build- 
out i.s the most expensive because none of the initial capex is 
discounted, Regardless of which path is chosen, deferring the 
FTTP buikl-oiit lessens the total cost burden due to the time 
value of money. A number of the wireline upgrade paths have 
similar results. Again, the main differences between these 
options are salvage value and time value of money, given the 
assumed broadband growth rate. 

This approach disadvantages fixed wireless relative to the 
other technology paths. Since the calculation only lakes into 
account the ability to provide fixed broadband ser\'ice, when 
the requirements for bandwidth outstrip the wireless networks’ 
capability to provide economical fixed service, this calcula- 
tion assume.s that there i.s no value in wireless networks once 
they arc overbuilt. In reality, and not captured in the calcula- 
tion, wireless networks would have substantial .salvage value 
in providing mobile service; i.e.. once wireless networks can no 
longer meet the demands of fixed broadband, they’ can continue 


to generate value by delivering mobile ^er\ m Thi*' i-- in 
contrast to investments made in .second-mile FTTN fiber that 
reduce the costs of future FTTP binidouts. Mowever. de.spite 
this disadvantage, the fixed -wireles.s- to- FTTP upgrade path 
has the same total cost as the 12-kft-i.>SL-to-FTTP upgrade. 
Fixed wireless has lower initial capi.\. Ibis b)Wcr capi \ offsi,is 
both higher opex for tJio wireless network and the cost savings 
from re-using fiber deployments made lor a I2.t)(i0-fooi -!oop 
deployment. See.for example. Exhibits 4-W and 4-AK. 

Note that this calculation Is v'cry sensitiv’c to the growth 
rate assumed in required service speeds, If demand for .sjieed 
grows only at 15% annually, the cost of the second upgrade 
path (fixed w’ireless upgraded to FTTP) drops by 23%' as 
future up^adesare pushed out into the future and discounted 
further; these cost savings arc partially offset by the higher 
opex of the fixed wirele.ss network remaining in operation for 
more years. The cost of the first upgrade path (1.2,000-foot- 
loops upgraded to FTTP) drops even more, by 26%, as the 
FTTP investment is delayed. 

KEY ASSUMPTIONS 

Also implicit in the ij:23.5 billion, gap are a number of major 
assumptions. In some sense, every input for the costs of net- 
w'ork hardw'are or for the lifetime of each piece of electronics 
is an assumption that can drive the size of the Investment Gap. 
The focus here is on those select assumptions that may have a 
disproportionately large impact on the gap or may be particu- 
larly controversial. By their nature, assumptions are subject to 
disagreement; the section includes an estimate of the impact on 
the gap for different assu.mptio.n.s in each case. 

> Broadband service requires 4 Mbps downstream and 
1 Mbps upstream access-network service, 

> The take rate for broadband in. unserved areas will be 
comparable to the take rate in served areas wi th similar 
demographics. 

>• The average revenue per j^roduct or bundle will, evolve 
slowly t.ivcr time. 

> In wireless nclwork-s. propagation loss due to terrain is a 
major driver of cost that can he estimated by choosing 
appropriate cell sizes for different types of terrain and 
different frequency bands. 

> The cost of providing fixed wireless broadband service is 
directly proportional to the fraction of traffic o.a the wire- 
less network from fixed service. 

>■ Disbursements will be taxed as regular income ju.sl as cur- 
rent USF disbursements are taxed. 

>■ Large serxice providers’ current operating expen.scs pro- 
vide a proxy for the operating expenses associated w'ith 
providingbroadband service in currently unserved areas. 
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Assumption: Broadband service requires 4 Mbps 
downstream and 1 Mbps upstream access-network 
service.’® 

This ijnulys!'! inkcs Ihc spt'ud requirements of the National 
Broadband Avaiiabihty I'argcl as a given. That is to say that 
whiiu arc ample aj)a!ysc.s to support the target.’® for the 
purpose'- nfUii’' anal>sij. the required speed is an input. Below 
are sonu brierhiehlishts from the research about speeds avail- 
able and the impact ordilTerenl assumptions about speed on 
the size of iTe financial gap. 

Briefly, there are two independent but complementary ap- 
proaches to setting the speed target for this analysis. The first 
approach examines the typical (median) user’s actual speed 
delivered- As shown in Exhibit median users receive 3.1 
Mbps. In other words, half of all broadband subscribers cur- 
rently receive less than 3.1 Mbps. These data are from the first 
halfof 2009; based on growlh rates (as de.scribed elsew'here), 
the median will likely be higher than 4 Mbp.s by end of 2010, 
Updated data from a smaller sajnple show a median of 3.6 Mbps 
in January of 2010. 

Tlte second a j^proach is examine the use of applications by 
end-users to determine witat: lewl otbroadbiuid speed is required to 
su pport tha t level of use. 'liVpical usage patterns today correspond to 
the “emerging fnuitimedia” tier shoHit in }<lxhibit3-K,\vilhagi'owmg 
portion of siibsci'ibers being represented best by Lite “full media" tier. 
Advanced 't.'eleconi.munieatio.ns Capability, ineJ tiding high-s}«ed 
video, would seem to require at least the 4 Mbps "Cull media” tier. 


While this suggests that speeds jx low as I .Mbps nugiit he 
sufficient, it is w'orth noting that demuiiii t.u bnudb tnd spf cds 
hasgTowiiquickly, as shown in Exhibit 3 I- hitatl bioadhand 
speeds haw growmapproximatcK annually sinci 

Taken together, the median actual i<pee^l suhb._i-ihi, d (.5 1 
Mbps, approaching 4 Mbps by year end) and the apphcations 
usage (1 Mbps but doublingevein tbree-to ti-uf tcarst su'.;”,.st 
that a do'ftTiload speed of 4 Mbps will provide an adequate target 
with headroom for growth for universalizing purposes. Although 
not “future proof,” this headroom provides some protection 
against rapid obsolescence of a high sunk-cost investment. 

The calculations in this document locus on the National 
BroadbandAvailability Target. However, we built the tool with 
sufficient flexibility to calculate the gap across a range of target 
performance levels. 

For example, if consumers demand only 1.5 Mbps, fewer 
housing units would be considered unserved (i.e.. those with 
ser\ice above 1.5 Mbps but below 4 Mbps would be considered 
to have service). In addition, at the lower speed a lower-cost 
technology. DSL with 1 5,000 foot loops, becomes viable. 

Should consumers demand higher speeds, in contrast, more 
people w'ould be considered unserved. At the same time, only 
technologies capable of delivering higher speeds will he part 
of the solution set (e.g., 3,000-or 5,()00-foot-loop FTTN, or 
FTTP).’’ See Exhibit 3-M.. 


Exhibit S-J: 
Distribution of 
Users by Actual 
Maximum 
Download Speeds 
(Mbpsy^ 
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Exhibit :y-K: 

Actua! Download 
Speeds Nece^mry 
to Bun Concurrent 
Applications 
(Mbps) 




Exhibit d-L: 
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“Up To" Advertised 
Download Speeds 
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Deployed and 
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Household 
Bixtadhand (Mbps) 
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Assumption: The take rate for broadband In unserved 
areas wifi be comparable to the take rate in served areas 
with similar demographics. 

We need a measure of adoption over lime to understand how 
quickly operators would att ract customers -and accordingly 
revenue - to offset costs, Moreover, to be consistent with the 
granularity we have built into the model, it is necessary to make 
adoption sensitive to demographics. 

In order to determine penetration rates of new broad- 
band deployments in unserved areas, we choose to 
perform a combination of several statistical and regres- 
sion analyses. Our primary data source is a table of home 
broadband adoption metrics from the Pew Internet & 
American Life [*roject. Since 2001, the Pew Research 
Ctmler has conducted extensive, anonymous phone sur- 
veys on broadbaiid adoption in the United Slates, breaking 
out responses by various demographics, its surveys re- 
veal positive and negative correlation factors between 
certain demographic characteristics and broadband adop- 
tion,'" The Pew study noted the most significant factors, 
which are shown in Exhibit 3-N. in order of importance. 

We obtained the results of the Pew study on broadband 
adoption covering 19 survey periods from October 2001 to 
November 2009. These data aggregate adoption percentages in 


each period by race, income, education level, rural/non-niral 
and overall. 

Preliminary findings of the data revealed that the trends 
in broadband adoption matched those of standard technology 
adoption lifecycles. Our approach to this analysis is to under- 
stand the shape and characteristics of the I’ew adoption curves 
in an attempt to incorporate the results into a malliematica! 
model, by which future broadband adoption, or adoption in 
currently unserv'ed areas, could then be forecast. We begin by 
examining a popular mathematical model used to forecast tech- 
nology adoption: the Gompertz model.'-'' Exhibit 3-0 explains 
the highlights of the Gompertz model. 

Exhibit 3-P illustrates the cumulative characteristie.s of the 
Gompertz model as a percentage of the installed base; 

From an incremental standpoint, the period- to-period tech- 
nology adoption unfolds as shown in 3-Q. 

Note the characteristic “inflection point”-- that is, the point 
at which the incremental curve is maximized and the cumula- 
tive curv'c Hips over.^' The inflection point should be considered 
the point where technology adoption, reaches its maxinuirn 
growth rate. 

Our analysis of the Few data consists of fitting each demo- 
graphic data breakout (overall, race, income, age, education 
Level, rural/non-rural) into a Gompertz curve using a least 


Exhibit IIM.: 
Dependence of the 
Bivodhand 
Im’estmerit Gap ojj 
Speed of Broadband 
Considered"'^ 


Broadband Speed 

. Kumber of unserved HUs • 

Technolosjy 

: totai.cost ($:b1j(ions> : A:: 

Investment gap per 
technology 
($ billions) 

1.5 Mbps 

6,3 

15,000-foot DSL 

21,9 

15,3 

4 Mbps (base-case) 

7.0 

12,000-foot DSL 1 
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18.6 

4G wireless 

18,3 

12.9 

6 Mbps 

7,1 

5.000-foot DSL 

62.8 

43.4 

3,000-foot DSL 

769 

573 

SO Mbps 

13.7 

HFC/RFoG 
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85,0 

100 Mbps 

130.0 

FTTP 1 

669,6 

321.8 
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squares approach.-' With a semiannual time period adjust- 
men L the results indicated the Pew data segments can be fit on 
a corresponding (Sompertz cvimuiaiive curve with very reason- 
able least squares accuracy. One such curve fit for a particular 
demographic (college graduales) is shown in Exhibit 3-R. 

Our analysis provides us with Gomperlz curves by each de- 
mographic in the Pew survey. However, consider that the Pew 
research starts with an arbitrary dale of October 2001. This 
date does not presume the “starP’ of broadband in each sur- 
veyed area; it only represenfs the date at which surveys began. 
Therefore we must provide a time-based adjustment for every 
demograpliic curve. Tiie solution we determine as most ap- 
propriate is to develop a series of demographic adoption curves 
relative to the overall adoption curve. Exhibit 3- S illustrates 
the relative Gompertz curve fits for every demographic seg- 
ment. Here, the overall adoption curve inflects at zero on an 
adjusted time scaic.-^ 

Reinforcing the conclusions of the Pew study, the Income 
over S75K and CoUege or G roater Education cun'es are far- 
thest to the left (representing more rapid adoption relative to 
tlie mean), while the Higli School or Less, Rural and 6S+ cur\'es 
are farthest to the right (representing .slower adoption relative 
to the mean). 

It is worth noting that the Gompertz curves are based on 
adoption in areas across time, largely when broadband was 
first introduced l.e., in greenfield areas. In brownfield deploy- 

ments, however, builders are leveraging previous deployments 
to capture con.sumers who have already been educated on the 


benefits of broadband. We therefore allow for an additional 
time adjustment where brownfield builds are taking place. 

These results provide relative Gorapeii z cnirves by every' 
demographic measured in the Pew' stiidy; however for a number 
ofreasons,w'e chose to limit tlie prediction model to only the 
demographic factors with the largest positive and negative cor- 
relation to broadband adoption. While it would technically be 
possible to measure adoption changes across all the available 
demographics on die Pew study-, it does not improve results 
meaningfully to do so- either the remaining demographics had 
minimal influence on broadband adoption, or the demographic 
data in question were not readily avai [able at the appropriate 
demographic level. 

The demographic variables we chose to predict broadband 
adoption are the fi>!k>wing: 

>- Income greater than SIOOK 

>- Income between S7.)K - SIOOK 

>- College degree or greater education. 

> Senior citizen (6.^ r) 

> Less than high school education 

> Rural 

>■ High school degree only 

Using the Gompertz coefficients for each demographic, com- 
bined with dcmi.)gra]ihic data at th.e censi.is bl(.)ck' level, we can 
build Gompertz curves for every census block in. the nation. To 
build these custom curves, we weight th e demogra |.)hic Gompertz 


Exhibil 3-R: 

Broadband Adoption 
Cwye 



Time (yre) 
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coefficients fa and b) by the incremeniai demographics prevaient 
in the area. I’or example, if the demographics within the overall 
curve show 18.5% of households have incomes above $100 K, but 
a particular census block contains 20% of households with over 
SJOOK income, each “Over SIOOK" (lomporiz coefficient would 
be weighted by the incremenlal difference (20% - 18.5% = 1.5%) 
and added to the overall Gomperlz coefficient. By summing up 
the weightings off each significant variable, our Gorapertz equa- 
tion for each census block would take shape. 

The additional step in forocastingbroadband penetration 
rale is to determine howto factor in a brownfield effect, if any 
into the census block time coefficient (a). If the census block 
is revealed to have a prior broadband dopjoinnent, the census 
block curve would be shifted left a designated number of peri- 
ods. The number of periods to shift is held constant across all 
brownfield deployments. 

The final step of developing the censu.s block curv'eis to 
determine where to set the inneclion point. The zero point on 
the horizontal axis scale is intended to represent the point at 
which the overall curve inllects. but the time at which the scale 
hits zero must be determined, Wa initially chose this scale to be 
two years from the start of deployment; essentially, the overall 
broadband adoption would reach its maximum growth rate in 
24 months, To account for the i nitial mass inilux of customers 


in the first 24 months, we chose to .‘^tart with zero subscrib- 
ers at initial deployment, then trend towards the number of 
subscribers at 24 months by dividing them into four equal 
6-monlh periods of subscriber adoption. After 24 months, the 
penetration rates reflected in the Gompertz curve would be in 
effect. The selection of an inflection point, while initially set 
at 24 months, is one that can potentially bo re-examined ant! 
adjusted as needed. 

Additional factors 

Theresultingcensus block penetration rate detenninos the 
standard broadband adoption rate for that census block. It does 
not, however, factor in the subscribers of related incremental 
sendees (e.g., voice, video), the effect of bundled services or 
the stratification oftiering (basic vs. premium). To account for 
each of these, we developed factors from which we could adjust 
the baseline number of expected broadband adopters in every 
census block. Each faelur is discussed below. 

Scaling factor 

Ascaling factor, in this instance, refers to a multiplying factor 
developed to predict voice and video subscribers by technol- 
ogy (DOCSIS, FTTR FTTN and Fixed Wireless) based on the 
number of broadband subscribers.''^" The presumption is that 
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each lechnology exhibits a constant anti unique relationship be- 
tween broadband subscribers and subscribers to other ser\’ices 
like voice and video, fn other words, if one know's the number 
of broadband subscribers for a part icular leehnoiog>\ one can 
predict the number of voice or video subscribers as well. 

Bundling percentages 

Customers who subscribe to broadband services belong to 
one of two groups; those llial purchase a la carte, or those that 
purchase as a bundle. Industry analysis confirmed that the 
relationship between the two subscriber bases is relatively con- 
stant for each technology."’^ Using these data, we developed a 
‘'bundling" percentage based on the broadband subscribers, in 
order to arrive at the nu mber of bundled subscribers. The num- 
ber of hundiecl customers can then be subtracted from the total 
number of voice and video subscribers to arrive at the number 
of a hi carte subscribers for each. The percent of users who take 
bundles for each technology is shown in Exhibit 3-T. 

Tiering percentages 

Tiering, in this case, refers to the tiered serwees offered by 
carriers. To limit unneeded complexity, we limit the number 
of tiers in. the model to two levels; abasic introductory level 
of service and a “top-shelf” premium ser\dce. These low/high 
tiers are applicable to video (for example, basic vs. premium 
cable), data (en try-level vs. top speed) and even bundles. Using 
industry data we are able to develop percentages by technol- 
ogy that break out the respective service subscribers into 
iow-encl and high-end tiers."'*^ These “tiering” percentages are 
then applied to the number of broadband, ■video and bundled 
subscribers to arrive at low-tier subscribers and high-tier sub- 
scribers for each. 


Take-rate sensitivities 

The Gonrpertz curve for data product penetration is driven 
by the demographics at the census block group level and is 
independent of changes in price. Treating broadband data 
products as relatively demand inelastic is consistent with the 


Exhibit 0-7’: 

Assumed Percentageof Customers with Bundles 
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Perceht with Bundles 

FTTN 

65% (data, voice and video where appropniate) 

Wireless 

98% (data and voice) 

Cable 

40% (data, voice and video) 

FTTP 

67% (data, voice and video) 


recent findings by Dutz et al (2009), who estimated own-price 
elasticity for broadband in 2008 to be -0.69.'® Despite these 
findings, it is important to understand the impact of adjusting 
the market j>enelration levels up and down to show the sensi- 
thity of take rate on costs and revenues. Exhibit 3-U iltustn-ites 
the impact on theov'erail private investment gap al different 
market penetration levels. Note that the bulk of Ihe difference 
in the gap comes from changes in revenues rather than changes 
in costs. 

Assumption: The average revenue per product or bundle 
will evolve slowly over time. 

ARPU forecast 

In order to develop a close approximation for ARPU, two 
main issues must be resolved. Fi rsl. each product category 
(data, voice, and video) must have an individual ARPli value 
and the product bundle must also have an ARPU value. An 
additional level of sophistication, customer segmentation, is 
added by including a low and higli version of the data, voice, 
\'ideo. and bundle product categ'orio.s. Second, the current dis- 
parity in pricing belvveen telco and cable voice products must 
be resolved. 

The complexities of the market create additional challenges. 
Using estimates of current revenue streams may overestimate, 
perhap.s significvantly, the revenue available in the future. Both 
voice -ARPU and the number of residential lines are under 
pressure from a confluence of technical evolution and new 
competitive models.®^ 

In real terms, the average price of a residential access 
line has fallen since 1940 by about Simultaneously, 

interstate and international per minute revenue.s have 
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dropped steadily since 1985, even in nominal dollars.^® These As more and more consumers begin using mobile devices as 
trends are the result of competition from wireless and cable, broadband connections, the pricing dynamic between voice 

capacity expansion and the advent of Voice-over- IP (VoIP). and data may shift. While this shift may take place, ultimately 

•As these drivers (especially VoIP growth) accelerate, voice we believe the total ARPU per csi.stomer as noted above will 

ARFU is expected to coniiniic to decline. To account for this remain relatively flat. 

market price shift, revenue attributed to incremental voice Drawing on the data and forecast methodology described 

customers for telcos is set equal to the ARPU for a similar above, we assume the ARPUs described in lilxhibii 3-V. 
cable VOIP product. 

Video ARPU may also be dudlenged in the years to come. ARPU sensitivity 
The I'CC’s cable pricing survey indicates video ARPU has in- Given the product dynamics and uncertainty iiroiuid the 

creased ycar-over-year since 199,5 with 55-60% of that increase evolution of.4.RPU in the future discussed abov'e, wc conducted 
attributable to programming cost.=''* Cable’s video business was a number of sensitivities for overall revenue to estim.ale the im- 

protected from competitive threats for much of this historical pact of a change in ARPU on the investment gap. Exhibit 3-W 

period, which may change with the recent rise of telco, satellite shows the change in the amount of support required when the 
and “over-tho-top’’ (OTT) or Internet video offerings like llulu ARPU is scaled up and down by a number ofpercentages. 
and Net flix. Just as wireline telephone revenues and margins 

began to shrink after Congress mandated competition in the Assumption: In wireless networks, propagation loss due 
local telephone market in 1996, it is pos.siblc that video ARPU to terrain is a major driver of cost that can be estimated 
will come under prc.ssure going forward. by choosing appropriate cell sizes for different types of 

Despite these downward trends in per-prodiict ARPUs, an- terrain and different frequency bands, 
nual spending on voice and video services has remained nearly The cost of wireless deployment varies greatly based on terrain 
constant as a percentage of total household spending. The due to reduced propagation in areas with significant elevation 

annual Consumer Expenditure Survey by the Biu-cau of Labor change. Simply put; more mountainous areas are harder and 
Statistics and the FCC's Cable Industry Prices report shows more expensi%'c to serve, a fact reflected in the existing wireless 
that aggregate annual household expenditure for telephone coverage of mountainous areas, 

(wired and wireless) and video has remained between 3.0% and General principles for the de.sign of a wireless network (dis- 
3,4% of total expenditures between 1.995 and 2007.=*'' cus.sed further in the wireless section of Chapter 4) can be used 

.[.t is unclear how tliese trends will play out over time and to calculate cell size in areas without geographic interference 

whether a rise in data-serviccs ARPU will offset expected for a given frequency and required bandwidth. Determining 

erosion, in voice and video ARPU. The ARPU assumptions in the actual cost of a wireless deployment would require a tuned 

the model are based on a . moderate view, where ARPUs evolve propagation model.'*' We take an approach somewhere between 

slowly over ti,me. Model AR.PT.I,s are shown in Exhibit 3-V; note applying the general principles of wireless network design and 

that these ARPUs are the leveiized figures across the study a iuned propagation model to take into account the impact of 

time period. terrain on cell sizes and therefore costs. 

Finally, a number of products either do not yet exist or do To try to capture some of these terrain dependencies, the 

not have a long pricing history (e.g. fixed wireless LTEdata model adjusts the ceil .size based on the ruggedness of the 

services). While tlie average price per minutefor a mobile voice terrain. Flat areas are assigned larger cell radii, and therefore 

call continues to fall or be replacedby unlimited plans, Indus- lower costs, while hilly and mountainous areas have smaller 

try lorecasts show continued growth in mobile data res'enue. cell radii and higher costs. 


LxMvI :i V 
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We are able U) take into account the different costs across a 
variety of terrains by firsi calculating the cost associated with 
serving each populated census block in the country? with two-, 
three-, five- and eight-mile cell radii- -in other words, the total 
cost of a nationwide network build is calculated for each ceil ra- 
dius, with costs allocated down to census blocks. Census blocks 
arc then aggregated into coiisus tracts. 

We then calculate the standard deviation of elevation in 
each census tract. See Exhibit 3-X to see the variation of eleva- 
tion across the country. 

Areas with high standard deviations have large elex-ation 
variability and require smaller two-mile ceil sizes; flatter areas 
have lowxT standard deviations and are assigned larger cell sizes. 
See lixhibit 3-Y, which shows cell-size overlaid on the terrain 
map. The areas with largest cell sizes, indicated in dark blue, are 
primarily along the coasts and the -Mississippi plain. Smaller cell 
sizes, in green and yellow, are in mountainous areas of the East 
(along the Appalachians and Berkshires) and in the West. 

Mon? det:ail about cell radii and the impact ofw’irelc,ss mode! as- 
SLunpt'ions can be found below in tlie section on wdreless technology?. 

Exhibit 3-Z illustrates the results of making different as- 
sumptions about what cell sizes are appropriate in what kinds 
of terrain. The graph includes tlie cost of the w'ireless build; 
the gap associ;ded with that build; aj\d the overall gap, w’hich 
because it is driven by the second-lowest-cost technology; 


varies by less than 10%. In fact, avc find that the perceiitage 
of unserx'ed housing units served by wireless drops very little 
(to 89-1% from 89.9% in the mo.st extreme case tested), thus 
explaining the relatively small impact terrain classification has 
on the overall investment gap. The analysis and assumptions 
that led to Exhibit 3-Z are discussed more fully in Chapter 4 
(leading up to Exhibit 4-Y). 

Assumption: The cost of providing fixed wireless 
broadband service is directly proportional to the fraction 
of traffic on the wireless network from fixed service. 

The presence of commercial wireless 4G buildou Is in areas 
unser\?ed by terrestrial broadband today can have a major impact 
on cost and the investment gap. Such commercial buildouts 
are driven by each company's strategic plans, meaning that the 
builds could be profitable on their own (i.e,, that mobile revenue 
tied to that location exceeds the cost of deployment), or could be 
important for other reason.s (e.g.. to differentiate based on net- 
work coverage or to reduce dependence on roaming part ner's). 

Regardlessof why such network-s are built, their presence 
has a dramatic impact on local wireless-network economics, 
since the costs of providing fixed-broadband service will be 
lower for a service provider that already operates a network 
that provides mobile service.s. At issue is the fraction of the 
total cost required to upgrade commercial buildouts designed 
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to provide 4(^ mobiic service to the signal density required to 
provide fixed service at 4 Mbps downstream/i Mbps upstream. 
In addition, the operator would have .some amount of revenue 
even without the fixed-network upgrade. Consequeiitlw wc 
tviimalLd both incremental cost and revenue. 


To estimate incremental ct)sts. we allocate costs between 
the fixed and mobile businesses. While both fixed and mobile 
businesses benefit from improvements to their shared infra- 
structure, the fixed business drive.s many of the co.sts. Fixed 
service drives more traffic per connection and, as will be 
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discussed ialer in the wireless portion of Chapter 4, network 
requirements for fixed broadband service lead to the need for 
more and smaller cells. 

Therefore, the model allocates costs by the amount of traf- 
fic drive!) by fixed and mobile service. The average mobile 


user with a broadband handsel u.sed 65 MB'*' of capacity per 
month in 2009. while the average fixed user consumed 9.2 

however, mobile data usage per u.ser is currently growing 
at 84%,®® while fixed usage per user is growing at “only’" about 
30%;^® Assuming that there are two mobile users for every fixed 
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user.’’- and that growth in mohitc bandwidth slows to match the 
growth rale in fixed after five years, fixed sendee -will account 
for 73% of traffic across the modeled period. Based on these 
assumptions for traffic aiiocation, the model allocates 73% of 
cost to fixed traffic. In other words, the model assumes that 
mobile carriers can allocate 27% of the buildout and opera- 
tions cost to mobile products, reducing the cost of providing 
fixed service. If the costs were evenly divided such that 50% of 
the cost is allocated to fixed and 50% to mobile, the Investment 
Gap for wireless would decrease to t^iO.8 billion. If 100% of the 
cost were aiiocatod to fixed, the Investment Gap for wireless 
would increase to .$1.5.8 billion. 

Offsetting these cost savings is the fact that existing opera- 
tors may not ])ave significant incremental mobile revenue. The 
assumption i]i the model is that there is no incremental mobile 
revenue within Ihe assumed 4G footprints as defined above 
(i.e., the carrier doccs not gain new mobile revenue by bxiilding 
out a network capable of pro\’iding 4/1 Mbps fixed seiaice). In 
other words, the mode! (conservatively) as.sumcs that awire- 
less carrier will not increase its .share of mobile revenue by 
adding fixed service. 

Outside the assumed 4G footprint, there is no allocation is- 
.suo: all revenue (fixed and mobile) and all costs are incremental 
in these areas. The model calculations, therefore, include both 
fixed and mobile revenue, and 100% of the cost ofbuilding and 
operating the network in. those areas outside the 4G footprint. 

If one does not allocate some fraction of cost to mobile Iraf- 
fic-- if, in other words, one requires the fixed network to provide 


returns without the benefit of mobile revenue the Investment 
Gap for wireless grows to $16.5 billion. On the other hand, the 
overall Investment Gap. which is set by the second-1 cast-expen- 
sive technology, moves very little, to $25.6 billion. 

A new entrant w'ould not have the same starting point. ,'\li 
revenue and all cost would be incremental for a nen ()|u. rator. 
However, within the 4G footprint, a new operator would face 
competition in both fixed and mobile markets and would, 
therefore, have lower take rate and/or All PI (a^ noted ab(.\v), 

Outside the 4G footprint, the Investment Gap calculation 
is relatively straightforward. Whoever provides broadband 
service will need to assume all deployment costs and will 
benefit from both fixed and mobile revenues - though carriers 
are likely to face some amount of (at least 2G) competition for 
mobile revenue.*^ Inside the 4G footprint, the gap calculation 
is more complex'. Fora major wireless company, likely to build 
out some amount of 4G commercially, the calculation needs 
to focus on incremental revenue -revenue for fixed service;''^ 
and incremental cost •• the cost for upgrading to offer 4 Mbps 
dowmstream. 1 Mbps upstream service. 

Assumption: Disbursements will be taxed as regular 
income just as current USF disbursements are taxed. 

Generally, gross income means- all income .from whatever 
source derived.*"' Therefore, taxpayers other than nonprofit or 
governmental entities must include governmental grants in 
gross income absent a specific exclusion. In certain circum- 
stances, governmental gi-ants to a corporation'*^ may qualify for 
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L^clu^!^n trc'm income as n non- shareholder contribution 
lu i_jpi(dl under -'(■clion 1 iS of the Internal Revenue Code. In 
rni!e<l Sl.sti -1 V. ('hkciio. Durlinglon & Quincj’ Railroad Co., 

412 r.S lf)l ( l'>7:5i, IIr Supreme Court adopted a two part 
inquiry to identify a non-shareholder contributionto capital: 

( 1 > the contributor moLivation lest and (2) the economic ef- 
tect of the Iranslerce test. The transferors intent must be to 
eiilarue tht- tran‘'k'rcf corpfjralion’s capital to expand its trade 
or busniess for the benefit of the coni muni ty at large and not 
to receive a direct or specific benefit for the transferor. For the 
requisite economic effect on the transferee corporation, the 
iollowinq iive factors must be pre.senl; 

>• The contribution becomes a permanent part of taxpayer’s 
working capital structure 

> The contribution may not be compen.sation, such as direct 
payment for specific, quantifiahie service prowded for 
transferor by lran.sfercc 

>■ The contribution must be bargained for 

>■ The contributed asset must foreseeably result in benefit 
to tlm transferee in an amount commensurate with its 
value 

> The contributed asset ordinarily, if not a) wa>'^!, will be 
employed in or contribute to the production of additional 
income'^’ 

The US, Treasury has stated that disbursements that may 
be used for operating expen.ses will not qualify as a non-share- 
holder contribution to capital, while disbursements that are 
made to a corporation, restricted solely to the acquisition of 
capital assets to be used to expand the recipient’s business-- 

and .satisfying the five factors could be exempt from federal 

income tax. Such a lavorablc tax treatment on disbursements 
could reduce the broadband invc.stment gap by up to S2.2 bil- 
lion. Ultimately, the impact of taxes incurred will depend on 
the di-sbursement mechanism, as well as the tax situation of the 
service providers receiving support. 

Assumption: Large service providers' current operating 
expenses provide a proxy for the operating expenses 
associated with providing broadband service in currently 
unserved areas. 

As seen in Exhibits l-A and ! -B. operating expenses (oi>ex) 
make up a significant fraction of total costs. Complicating 
matters is that opex comprises many disparate cost elements: 
everything from the cost of operating the network (network 
opex) to the cost of sales and marketing, business support 
sen'ices, power, leases and property taxes (collectively owr- 
head or SC &-A). And because each service pro\’ider operates 
differently there are no standards for how many lauwers. 


administrative-supportst.iffor network tci-hnicians a company 
needs to hire per mile of plant or number oi eiist Miners it 
not possible to calculate opex in a ‘bottom- up' .ippn' 0 v.h 

To find a reasonable approximation of tlv opex j'soci.ited 
with these networks, the team com)>iied publicly available 
data sources and ran a series of ^egre^si onx Tlie^e rearessmns 
calculate the relationship between opex and already, s.ak iilaled 
quantities like revenue or network capex (see CostQuest docu- 
mentation for more information). Separate regressions are run 
for cable, telco and wireless companies; for each network type. 
opex is broken out according to the categories available in the 
data sources. 

For each opex category, the analysis calculates the primary 
driver (i.e.. the known quantity that most strongly correlates 
with the opex category). Thus some opex categories, like tcieo 
network opex, are driven off of network investments; wire- 
less tow’er operations costs are driven off site counts; while 
other costs, such as marketing or bad debt, are calculated, as a 
function of revenue. The ratio between the driver and the opex 
categor\'(thc coefficient of the regression.) is calculated for dif- 
ferent size operators indifferent geograpliies, though in some 
cases the impact of these factors is negligible. 

Using this approach to estimate the real-world opex of 
actual companies (the same opex and compaiiios that .formed 
the source data) suggests that the approach is reasonable. 
Variations between the calculated and actual values of opex 
ranged from less than 1% to roughly 10%, depending on the 
cases studied. 

Throughout the calculations described above, we assume 
that the opex associated with large telco and wireless providers 
is appropriate. If one instead assumed that a small telco and 
small wireless operator provided service, the gap would grow to 
$26.4 billion.^* 
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base (sampling 200.000 machines for user Web .surfing 
habits) (onfilewiththeFCC)(comScored^base). 
Horrigan, John-HansEBxaadbaBdAdpjiUaaSQ'JS-Pew 
internet&American Life Project: June 2009.&ehttp:/ 
www.pewinteniet,or£/-/niedia/Files,/Reports/200S>/ 
Hotne-Broadband-Adoptjon-20'39-pdf. 

“ Yanston. l.awrence K. and %nstoii. John H. JutedtJe.- 
tisP.fo,Tg;faBQlog.I^ri>£t .Forgjisticg- .Austin, TX: 
Technology Futures, inc, 1996. Note that we considered 
the Fisher-Pry model but ultimately concluded that, 
since it is geared towaid modeling the sufrgi tution of a 
superior technology for an inferior one, it was no t ap- 
projsriate to use in this instance. 

“ GeotnelrieaUyspeakjng.lhei!rflectionpoiiiton the 
cumulative curve is the point at which the curve moves 
from convex to concave. The slope of the tangential line 
along the cjimulative curve is higher at the inflection 
point, indicating maximum accelerationof adoption. 
Mathematics!l}'. the incrctnentai curve is the firaiideriva- 
tiveof the cumulative, and theinflcctionpointisatthc 
maxinium slope of the cumula tiveor juaximuiu of the 
incremental curve. 

“ Note that Oiese calculations represent tlie iiivestuieui; 
gap for each individual technology; tlK- ^3.5 billion 
base case takes the sccond-lowest-gap technology in 
eachcotinty as deserfoed above, not the gap for any one 
twhnoiogy. 

“ BecaiiM; we lacked precisedataon tlieloeationof exist- 
ing FTTP deployinenta the fiffureaforFTITco.slandin- 
vestment gap are for arun that covers the entire country. 
Ac ttiid costs and gap would be reduced by the roughly 17 
million HUs that arealready passed by FITF facilities. 

“ Tlie best fit, between modeled data (Gompertz) and 
ot>served data (Few), in its least-squares sense, is an 
instance of the model forwhich the sum of squared 
residual? has its least vaiue, where a re^diial is the 
difference between an observed value and the value 
provided by the raodel- 

^ Each period on thex-axis represents tmev^ar, with ihe 
inflection poml at aero. 

* Note that some demographic data, such as income, are 
calculated only at the census block group level: tliese 
geographically coarser data are applied “down’’ to the 
suboidinate census blocks- 

For Telco:!) Propriet^’CostQuestinfonnationand 
industry data/financialsfpuWically available) 2) Tables 
from FCCs June 30, 2008 Broadband Report 
For Wireless: U hltp:,/,'Wirelessfederationeotn,’ 
news/17341-alt-adds-l.4mn-mobile-8ubscribers-in-q2- 
usa/ (last accessed Mar. 24. 2010) 2) See SNL Kagan 
(a division of SNL Financial LCD, “US- iO year mobile 
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wirel'-sp! >4^! ns Ill'S! Iiik-lill 

maiKiiTniiskrFvXis i hm, i _ i s 

ForC-jble 1)6 . S\’ K< vi, 1 ! ' i '-N' mil 
LC hSli- wvwsnl ni, n. u uln , ( ,t' Ai'si 
>r»lii.Afo"is'i'PX lou-U'i'.imi I t II -tlul 
tontameJOt-' "A >,'2 _ ' > tit il 1 1 'i T i i i 
ton lUsKSll's^uli-ls t KI. i' n, sUs. A 1, [ 1, 

efiat-oiiKdlLs \.A >Sul'-suK > \iJli H m s, 
UbUl'iiiilMti'i) iUtis !l.Sn.SnSaiUis,Il6ti'’ k,.s 
i-^•VKcl \oi.e !\iuh>'i'nK,1c \oH> Mi.» lUrc 
V,n4cllotiu-l,ss.a2lN -sM K'4 ,vi uDMsionofbM 
r-iniiKi-iLt.' O'hlcTt I roi.dx'tis jnofs 2019 =' 
Fublicaliv available fmaiicials lor Ike cable lompamcs. 
mcliiditig IICN; hjiologj'; and (.feTiei-al 

• For Telco; Data wercoblJimcd Irompubliclv nv.ulublc 
ATAT investor reports on U-VkfK.SE (littpr.H'www, 
alt.c(>in/(?<>imncm.'mt',Tgo;r/iil(;»/ixlf/3009....i:-verec- 
l.'ix)ale..l'.'.22,pdf ) as well as pvopnetu.rv CoslQiifst 

ForUatjle; i.)a(:a wei'o obtained Ironi l-'orestf.in Willinros, 
i)ougla».eta!.'AIUI.,’rj.-i;>LATSERVICl-:S:Drivii)gSiib- 
sciiptioiis in a Matiii'ingMarket and Down Ecotiomy'’., 
Volume 2.2008. 

ForWiicimi Data were obtained from the Wireless 
Federation ariicie, l!i:t,p://wir£ik;ssfederation.coin/ 
news/1.734l-att-Nd(:ls-i,4mn-moliil(;-siil;wci'jbeis-iii-cj2- 
usa/ (last accessed Mar. 24, 2010). 

' See, for example, SNL Kiigi.m (a division of SNL Finan- 
cial LU), "adale •lYFrojectioiis, 2008-2019". 

' DuU, Marie. Jonathan Orszag, and ifiobert Willig, “The 
Sutwl.antial Consumei' Benefits of Bvoadbtmd Cori- 
neclivityforUSHoi.iseholds,’’ (,lu!yi4. 2009). S(!)’ lltl:p;/7 
iiUernetintiov.ilioti.org/files/spKcial-reportR/UO.N- 
SUMRR.BENI-:F.lTS...f)lv.I)ROADBAND,pdf, 

See lAfC Industry Analysis and Tciimologj’ Division, 
Wireline Cfoiiipetition Bureau, 'Dundu in Tidephone 
•feerice /feyori C'JH.virfs f)7 Seivice Report, 
Tible;i.2A'7,l (August 2008), avuiinble online at http;// 
hraiinl(>ss.fc<).g<)v/<!i'iocs...piji)lic/aEt:!ichnitil:cii/r.X)U- 
284')32A5.|xlf. 

' .Vi-c RIG. Industry .Aiia!>'sis and Dichnology Division, 
Wireline (.foinpedtioii Bureau, Tiwk in Telephone Ser- 
vice lU’portCiy>:n(]s in /Wf'/'/ione Service iReport.Tabie 
13.3 CAugust 2t:)08), available online sit http://hraunfo.ss, 
fcc.g(iv,‘edoca..inib!ic:Aittiichmat:ch/rKK.'.-'284932Al.pdf. 

' .S<».’ I'XXl Indiistry Analysis mvd 'Ricliiiotogy Division, 
Wireline Competititui Biireau, Dvnds In Tekphone Sin- 
vkrlkfHni ("“Dmcls in Tife/.>yit.w!s. Service Reirort, Table 
1,2 (Augtisi: '2(H'i8), available online at littpi/Zhraiintbss. 
Ccc.gov >Gdoc?...pvfolic/;il:tadimi\t.ol)/TX.Kf-284932Al. pdf. 

' IntheMattcrof I mplementation of Section 3 of the 
CjbleTek'vistoti Consume)- il.b'oteclion !.!i!dCo.mpf.'t)t)o.i\ 
.Actofl9y2Sfot!sticai .Bc|rori on Average Ratesfor Basic 
St'i'VKc.C'dl.'ic Progrninntuig.So'vice, and Etiuipment, 
MM 1> s.k> 1 No y2-2f 6 21 R C Hctl 2-)0-l CDecembcr 
200ri><iKwfoWe o/i/merirhllp; ''hrautifoas.lce.gov/ 
ed<K-s..pnbi!c.'at.t:ichmatch..F(,l..-Oft-179.\i.|)dt. 

■ S'cIX r indi'siiv -isuvtTulmoloyvDiMMOu 
AVirelme (ompebfum fiuiran. Irenck ir, Trkphone ,S«'- 
viocftcpii.'! Clrcnds in fekphone Service Report, 
SKAup.s 2o >8 oiil bi, nilinr .thl'p luaunf ?s. 
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CHAPTER 3 ENDNOTES 


I ^ 1 I h I t ii P'X 

I I '■ 1 M *( I f!i pi 111‘nltli K'fSection 

ll (. I I u 1 ii< I'-iimc f'l il (ti'manc) 

5 up ti i\f ll > •’ St ihsti'" iH cponoiiAwrase 
I ' t It' S nt ( < ibl ! 1 j j tnimine Semite, and 
1 111 11 MSiI) kH\ iif 2[F<:CHrd2503 
' i' lijiK iB)l ) (j/hUpi'Vdiaunfoss. 

tit 1 ' pu' ll I I 1 1 11 itt h i (.,(;-06-l7yAl.pdf. 

1 iii»inopi„ti iii^d'lnii l'<s i^"'iific mt drive 

1 f I iiKli i f ll I inidim' Icirii 1 ii '' rili vfaetors 

t ' HA I’liii i 1)1 i£ \N in ml Bi siidbond Plan for 
Our I'liturs;. ("N Docket No. itti-Sl. Cisco A'NJ MobiUi 
Diti(I(< hk(i2-Mmh 

t.omScoi'ti zt.ifl.OtlOpaiiolot machine siimiyl.Jnii-Jtra 


■” Cisco Ex-Parte Filing A National Broadband Plan for 
Our Fuiure, GN Docket No. 09-51, Cisco VNI Mobile 
Data CPCC filed 25 March, 2010). 

* ' See OB!, Broadband Performance. 

“ 2:1 assumption based on the average numberot'peopie 

per household and wireless penetration. 

« mile li« mobile voice ARPU of a user is S.27pertnon th 
ill mode! caleiilatfons, asswning one competitor on aver- 
age in non-4G arete leads to a vpeighted-average mobile 
voiccARPUof$lS.5a 

Assaniinfe in other wortls, that a national carrierwill 
not gain incremental rewmue fmm deploying a fixed- 
broadband networis. 

“ 26US.C§bI(a,'. 

* Includes Umited Liability Comp3nies(LlX?.s) treated as 
a corporation for federal income tax puiposcs. This tax 
treatment would not apply to noncorporateenti ties such 
as partnerships, including LLCs treated as a partaership 
for federal income tax purposes. 


Dietw.srlim vl i"it I'l i I'hi' l > i i n I'l ' 

hil>it4 Kiiidii t'll wi' Ml 1 -mill I i i i vi iii 
etei MIS iil< 1(11 llsslIlL ill 1 t ll ll 1 I r ill\ ' 111 
as'i>'uni|ir\lu it4’i lie' lili li li il ii n'li 
Itariuiieletslniin llic baselmi- lorcoriveiiiciicc. 

•' U U I f 01" 111 im I A iKiU' t hit ll II' 1 ^ 

Depamiicntol l|•cllsllrv■.^^'l-:^mr-t•l)ll K. teem'. ticncra! 
Counsel. 1.--S. Dcparlmcnt oU.Dniiiicrcc iMni.4. zi.ihii. 

Tin II! del litslipt'fi. ip lit the si. •!( till (' i 

ti iisl'i i.'iiiiiiii lupiibli K i\ 1 hi ll lih Uii[ ssil U 
tlntlhcK ait 111 ' ‘1 'Hill 'i Kc hhi is x 1 1 iphi i In 11 1 
calrulat)oii:or!ha! smiiik-rcompimiesominl bicccD.tts 
even Ingiicr thauiii i.hc soiircedata. 

” Tins gap vaitR-isdilhirc'iit from Exhnni.i-il. In this 
example, siiu-ewc are coramtnrig iigsnnsl the base eu»<;. 
tlic Urieo laces oiiecDinpetifoi' in 4ij areas mid zero m 
iion-4<j areas. Exhibit. ;*-(.> arisiiiiios the telco tiices zero 
coiniietiloi's in ail areas. 
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OBI TECHNICAL PAPER 


IV. XM'FWORK 
ECOXOMICS 

The United Stales has a diversity of both wired and wire- 
less broadband networks which pnmdes the vast majority of 
Americans with choices as to their broadband providers: most 
homes have a choice between wired broadband provided by a 
telephone network or a cable network. Telephone and cable 
networks were originally built for and funded by voice and 
video services respectively; but now. through upgrades, both 
are able to provide high-speed broadband to much of the coun- 
try. Large investments in these networks being made to 

further increase speed and capacity in the most profitable areas 
of the country. In addition to wired networks, there have been 
significant invest ments in wireless networks to provide broad- 
band terreslriaily via mobile and fixed wireless networks or 
via satellite. Like wired broadband, mobile broadband is likely 
to be provided over a network originally built for a different 
purpose in this case mobile voice. Strong <10 mobile broad- 

band adoption from. sn}.art})hones, data cards and netbooks has 
driven operators to commit to large-scale upgrade.s to their 
wireless data networks using new 40 technologies. These new 
4(j leclrnologies (WiMAX and L'lTO ca.t^ be used to proxide 
broadband in higher speed mobile networks, fixed wireless 
networks and even hybrid fixed/mobile networks. Due lo high 
costs and low capacity, satellites have primarily targeted cus- 
tomers in re.inote areas without other broadband options, but 
recentlydeveloped high-throughput satellites may change this. 


BASIC NETWORK STRUCTURE 

Exhibit 4-A is a diagram of the different portions of a broadband 
network that connect end-users So the public [nteniet. Starting 
at the public Internet, (1) content is sourced from various 
geographies and providers, data How through the first peering 
point of the broadband provider (2). through the ‘'middle mile" 
a^regation point (3) and “second mile" aggregation point (4). 
before being tran-sported over either a wired or wireless “last 
mile" connection to the customer modem (o), which can either 
be embedded in a mobile device or standalone ciistoraer premise 
equipment (CPE), in the case of a fixed network. Once ijiside the 
premises broadband is connected to a device (6) through either 
wired or wireless connections (c.g. WiFi). 

LAST-MILE TECHNOLOGY COMPARISON 
We model the deployment economics of DSL/FTTN, FTTP, 
HFC, Satellite and 4G fixed wireless techiiiilugies. Each technol- 
ogy is modeled separately using detailed data and a.ssumpl'ions. 
Our model show's that fixed wireless and 12,000-fool-loop DSL 
have the best' economics in delivering 4 Mbps down- and 1 Mbps 
up-stream to the unserved areas of tlie country. 

Fixed wireless networks have favorable economics in mo.st 
unserw’ed areas, as the high fixed co.sts of wireless towers are 
amortized over many customers. In the least dense areas, 
particularly in mountainous terrain, however, there are few 
customers per tower and. wired, technologies are more economi- 
cally efficient. Among wired networks, 12 kilo feet (kft) DSL has 
the best economics while still meeting the National Broadband 
Availability Target because it requires the least amount of 
network replaceinent/building. Although satellite capacity is 


Kxluhit 4-.\. 
Basic Network 
Structure 



® Public Internet content: Pi*lic Ifttrnet concwA Uiat is hosted by mulSple service providefs, content providers ana other 
entibes m a geographically di^rse (wondw^de) manner 

CD Internet gateway; Oosest peering point broadband provider and public Internet for a given consumer connection 

@ Link between second mile and middle mile: Broaettiand provider managed interconnection between middle and last mile 
Aggregation node: Rrst aggregation partt ftir broadband provider {e.g. DSLAM. cabie node, sateliite, etc.) 

© Modem: Oj^oma" pranise equipmetS {O’Q tytscaliy managed by a broadband provider as the last connection point to the 
managed netvrork {e.g. DSL modan, cable modem, s^dlite modem, optical networking temiiial (ONT), etc.) 

© Consumer device: Consumer device COTineCted In modem through internal wire or Wi-Fi (home networking), including 
hardware and software used to aci^ss the Intestiet and process content (customer-managod) 
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iimited by the number of sateiHtcs, and latency can be an issue 
for some applications, the fact that costs are not dependent on 
population density makes il an attractive option for serving the 
most remote areas of the country. We model FTTR HFCand 
3-5 kfl DSL as 'vvcll, and even though the performance and reve- 
nue opportunities are better wilh these technologies, they have 
unfavorable economics in areas with low population density 
reialive to the other teclinolog'ies mentioned, due to the high 
fixed costs of building or replacing large parts of the network. 

In order to accurately model each lechnologj', we need 
to understand both the technical capabilities as well as the 
economic drivers. First, we determine which of the network 
technologies could meet eiid-user speed requirements- Then, 
we collect detailed cost data required to accurately model the 
build of a network wilh the required network capacity. Finally, 
we determine the incremental revenues that could be gener- 
ated from each technology. 

Network CapabiHties 

The National Broadband Availability Target is download 
.speeds of 4 Mbps and upload speeds of 1 Mbps. As we shall 
see in later sections., we dimension the DSL/FTTN, MFC 
FTTP, fixed wireless and satellite networks in our network 
model to meet the National Broadband Availability Target. 
Further, the sustained data rate capabilities of the networks are 
comparable. 

For example, we compare the streaming capacities of the 
DSL, wireless, HFC and satellite networks as modeled in our 
analysis in Exhibit 4-B. For each of the cases, we consider a 
fully subscribed network, i.c., a network with the maximum 


prescribed subscriber capacity at the aggregation point nearest 
the end-users (a cell site in the case of wireless, a DSL.'\M,/ 
backhaul for DSL and a spt)t-beam for satellite). The details 
for each technology will be presented in following seclions. For 
this analysis we assume the following: for wireless, a netvvmrk 
ofcell sites with 2x2()MHz of spectrum, each with 650 sub- 
scribersdfor DSL, a network with about 550 subscribers- being 
ser\’ed by a Fast-E second-mile backhaul iiJik. 

The exhibit shows the percentage of subscriber.s in each 
network that can simultaneously experience video streams 
of various rates. Thus, for example, wc estimate that 29-37% 
of the wireless subscribers in the cell site can simultaneously 
enjoy a 480 kbp.s video .stream.^ For DSL and next-generation 
satellites, those numbers are 37% and 35%, respectively. So, 
each of the networks as dimensioned has comparable capa- 
bilities. We note that the capacity of an under-subscribed or 
under-utilized network will, of course, be higher. Thus, for ex- 
ample, if we used a Fast-E backhaul to serve a single 384-port 
DSl^AM, then nearly 55% of subscribers can simultaneously 
enjoy a 480 kbps video stream. 

However, the methods by which each technology can expand 
to meet gi-owing capacity demand in tlie last mile differ. For 
example, with DSL, increased demand can .nece.ssitate two 
ly-pes of capacity upgrades that have very different remedies. 
First, when speed needs for a given user exceed the loop length 
capabilities on a DSLAM port (unshared network portio.n.), the 
DSL.AM is extended closer to the user so that the shortened 
copper loop can provide higher speed. This will involve fiber 
extension, electronics upgrades and significant outside plant 
reconstruction, and rearrangement. This can be a very costly 


Exhibit 4-B: 
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process IhiU involves many aspects of “new” construction, such 
as pole transfers/make-rcady cosls. fiber trenching and general 
overbuild of portions of the outside plant. And second, if the 
capacity expansion is a result of aggregate <ieraand growth 
among the users sharing the second-mile backhaul of the net- 
work, and not the last mile, one only needs to upgrade DSLAM 
ports and increase backhaul capacity. Undoubtedly, this carries 
significant cost, but is relatively straightforward as it primarily 
involve.s electronics upgrades. 

In the case of I IFC, HF signals for data transmission are 
modulated onto coaxial cables and shared among all of the 
subscribers who are connected and active on the coaxial por- 
tion of the IIFC network. Therefore, the last mile is a shared 
resource. One process for capacity expansion is cable node split- 
ting, which involves electronics upgrades similar to DSL but 
often also requires significant outside plant reconstruction and 
rearrangement. Thus, it involves many a.spect.sof “new” cable 
construction, such a.s pole tran.sfers/makc ready costs, fiber 
trenching and general overbuild of portions of the outside plant 
While this process is not without significant cost and lead time, 
it is well understood and has been practiced for .several years. 

In. addition, there are a number of other often-used methods for 
increasing capacity as will be discussed in the IIFC section. 

Similarly, the last mile is shared in FTTiyPON networks. 
More precisely, optical signals are modulated onto fiber optic 
cables, which are then distributed to individual homes between 
the PON splitter and the home, Capacity expansion is again a 
matter of upgrading electronics cither at the headend, home or 
both, and certainly requires rearrangement of PO.N splitters 
and other passive ou tside plant equipment but does not require 
a fundamental design and architecture change. 

In the case of wireless communications, the primary shared 
resource in the last mile is the RF spectrum. Multiple wireless 
devices, such a.s mobile phones and wireless data cards, simul- 
taneously traiLsmit/rcceive over the same shared spectrum. 

In. fact, an average cell site covers more th.an 4,000 people, 
often referred to as POPs or population.-'^ As W'e will see later, 
the wireless networks that we model to deliver broadband will 
be ca|:)a.bie of se.i'vi ng up to b.aO homes per cell tower using a 
paired 2x20 MH.z'‘ of spectrum. Capacity expansion in the last 
mile typically involves using more spectrum or adding more 
cell sites or both.^ Since wireless spectrum is a scarce resource, 
wireless capacity expansion can be expensive, involving many 
of the high costs of outside plant/lower construction, etc. (sim- 
ilar to wired technologies discussed ahov'c), unless the provider 
has adequate spectrum holdings. With adequate spectrum, 
however, capacity expansion is straightforward and relatively 
inexpensive. Spectrum needs in unserved rural areas— with 
low population densities arc expected to be limited. Given 
the amount ofspectrura currently available and the additional 


spectrum likely to become available in the next several years, 
we expect that capacity expansion in wireless should be rela- 
tively inexpensive in these areas. 

Capacity expamsion with salollites will ultimately involve 
launching additional satellites wiiich are captible of providing 
more total bandwidth and higher spatial reuse of the available 
spectrum. New' launches, however can cost up to .S400 millioji 
and require potentially long lead time.s, as will be discu.ssed 
later in this chapter. 

All ofthe technology' comparisons in thi.s chapter are ba.sed 
on netwmrk builds that can meet the target, with an effec- 
tive busy' hour load assumption oi' ir»0 kbps (see later section 
on Netw'ork Dimensioning). A fundamental tenet is that the 
netw'orks have been modeled .such that users will receive an 
equivalent level of service and performance w'hether they are 
serxicedby the fixed w'ireless 4G access network or a 12 k.ft 
DSL architecture. 

Cost Comparison 

Our model allows us to calculate the relative cost structure 
of different la.st mile technologies as a function of population 
density in uuser%'ed areas. As shown, in Exhibit 4-C, the costs 
associated with all technologies are competitive in the high- 
est densities and diverge as we move toward lower population 
densities. Note that Exhibit 4-C :repre,sents the present value of 
costs, not the gap associated with each technology. 

HFC and FTTP costs are comparable and both are among 
the most cosily in all den.sities. As one might expect, the cost of 
running a new connection to every home in low-density areas is 
very high. In effect, carriers face the cost of deploying a green- 
field network in these areas. 

Short-loop FTTN deployments (3,000- and 5.000-foot 
loops) realize some cost savings relative to FTTP from being 
able to avoid the last few thousand feet of buildout. These sav- 
ings are particularly valuable in denser areas where operators 
are more likely to find more homes withi n 3,000 or 5.000 feet 
of a given DSLAM location. At the other extreme, in tlie least- 
dense areas, where a carrier might have only one customer 
within 3,000 feet of a DSIAM location, 3,000-foot FTTN is 
actually more expcn.sive thai\ F'l’TP; a fiber drop is less costly 
than a DSLAM. Longor-loop (I2,00()-root) DSL is particularly 
low' cost in higher-density areas, where the cost of a DSLAM: 
can be amortized over more customers. 

Wireless solutions are among the lowest cost solutions and 
W'ireless costs grow' les.s quickly as density fails. As discussed in 
Chapter 3, and in more detail below, a major driver of wirele.s.s 
cost is cell size. The assumptions made about cell size in hiliier 
terrain arc larger drivers of cost than density'; how'ever, when 
ordering census blocks by density, as in Exhibit 4-C. this effect 
is averaged aw'ay and lost. More detail about the impact of cell 
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size on cost is included later in this chapter. 

Exhibit 4-C includes only costs, both capex and ongoing 
costs, and does not include revenue. Technologies that enable 
higher revenue could have tower investment gaps than costlier 
alternativf^ Thu.s. il is pDssiblc that FTTP deployment could 
haw .( Ion cr mvt'si nnuU gap in some census blocks than FTTN 
or u ir^h'sN. In adds h on. given the assumptions made about take 
rate and AHi’l:. wireless often will havea lower investment gap 
ihanak"". <.<"ii]y ri.Obit foot-DSL solution. 

However, as noted in Chapter evaluating the econom- 
ics oi technologies over areas as small as a census block 
makes little sense. Conn lies or other service areas draw 
census blocks from across multiple densities. Therefore this 
revenue-driven advantage is muted when census blocks are 
aggregated into counties or other service areas and wireless 
and 12,000- foot-loop DSI^ are the lowest investment-gap ter- 
restrial soluLion.s overali. 

TECHNOLOGIES INCLUDED IN THE BASE CASE 

As seen in Exhibit 4-C, our model indicates fixed wireless 
and 12 kft DSL are the low-cost terrestrial solutions that are 
capable of delivering speeds consi,stent with the Broadband 
Availabili ty Target in unserved areas. We will focus on those 
technologies and satellite across the next three sections, before 
returning to those technologies with higher deployment costs. 

Wireless Technology 

The first mobile :ne twoi*ks were built when the FCC approved 
commercial car-phone service in 1946 but the first commercial 
cellular telephony service in the United StatCxS came in 198B us- 
ing AMPS technology. AMPS was an analog phone service that 
was still in use in some regions of the United States as recently 


as 2008. As wired communications started going digital iu the 
1980s, so did wireless telephony. In the lOOOs there w'ere four 
different 2G digital w^ireless technologies used in the United 
States: CDMA-based IS-95, TDMA-based IS-.54 (often called 
Digital AMPS orD-AMPS), GSM and iDEN. Initially, these 
technologies provided voice .services and some limiied circuit- 
switched data services like SMS with peak data rates of 9.6 
kbps. 

CDMA and GSM became the predominant technologies 
in the United States, with more than 71% of subscribers in 
2004.’ For GSM, the first real step towards packet-based 
data services was GPRS, w'hich was later replaced by EDGE. 
Even wdth EDGE, the average data rates were still ojily iOO- 
130 kbps. The bigstep towards mobile broadband for GSM 
providers came with UMTS or WCDMA, a CDMA-based air 
interface standard; average user dala rales w-ere 220-320 
kbps. Overtime, the standards bodies created liSDPA for the 
downlink and HSUPAfor the uplink, collectively referred to 
as HSPA today. User data rates of up to several Mbps became 
possible,*® allowing GSM-family providers to offer true 3G 
service. See Exhibit 4-D. 

Like GSM, CDMA rapidly evolved., first into CDMA2000 
IxRTT W’hich delivered, peak data rates of 307 kbp.? and later 
!ntoCDMA2000 EV-DO that is capable of delivering data rates 
ofuptoS.l Mbps. 

There are two competing 4G standards that can be used 
in w’ireless broadband networlcs:** LTE, wlvich is an evoliUK>rt 
of the GSM family of standards, and WiMAX, Both of these 
technologi.es use OFDM.A modulation instead of CDMA and, 
as such., aj'e not backward compatible with either KSPA or 
EV-DO. The 4G technologies are only beginning to be de- 
ployed and adopted. In fact, LT.E, one o:f the most anticipated 


Exhibil:4-C: 
Present Value of 
TotalCastsforAU 
Technologies in 
UnservedAreas^^ 



DecHes of Census Blocks 


Ordered by unserved housing-unit density 


V r: 0 !s il A i. CO-UMUNJCATU>NS COMMISSION i WWW.BHOADB.A.Nn.COV 


62 



215 


obj technical P 


4G lechnoiogies, has yet to be commercially deployed in the 
United Slates as of the time oflhis WTiling, while WiMAX cov- 
ers less than 2% of the population.^ 

Evolution of the Performance of Wireless Technologies 

As w ireies'; Icchm >li 'Uic'' have evolved, so ha%'e their perfor- 
mances. in a broad sense, with every evolution the industry 
has achicveii hieher pe.iK throughputs, improved spectral 
ef! icieiicies and lower lalencies. Additionally, with 4G tJie 
wireless signal can be transmitted over wider bandwidths of 
up to 20M.lIz.‘’ which further increases spectral efficiency and 
network capacity, while letting the user experience higher data 
rales. Additionally. 4G uses a native, all-IP architecture, thus 
benefitiing from the technology and economic elTiciencies of 
IP neUvorks. 

The most important dimension of performance- at least as 
far as capacity of tlie wire!es.s network is concerned is spectral 
efficiency, which is the number of bits/seomd that a sector can 



Wireless Multiple Access 101 

i In any wireless network with multiple users, those users 
must share the wireless communication channel. Different 
i technologies use different schemes for sharing the channel; 

I these schemes are commonly referred to as multiple access 
I schemes. One such scheme is Time Division Multiple Access, 

; or TDMA, which divides the channel into multiple time slots, 

I allocating each to one of many users, The users then com- 
I municate with the base station by transmitting and receiving 
I on their respective time slots. TDMA is used in GSM/GPRS/ 

I EDGE as well as the eponymous TDMA lS-54 standard, 
j Another scheme is Code Division Multiple Access or 
CDMA. It uses spread-speefrum technology for sharing the 
physical communication channel between the users. More pre- 
cisely, in CDMA, the signal to and from each user is modulated 
j using a uniquely assigned code. This modulated signal on the 
assigned code is spread across far more bandwidth than the 
bandwidth of the data being transmitted. This allows multiple 
users to simultaneously transmit or receive communication 
signals on the channel, which are then separated at the base 
station using the codes. CDMA allows for greater spectral 
efficiency than TDMA where communication to each user 
takes place in a uniquely assigned time slot. AH 3G technolo- 
: gies, EV-DO and UMTS/HSPA, use CDMA, as does IS-95 and 
; CDMAlxRTT. 

Finally, in Orthogonal Frequency Division Multiplex Access 
I or OFDMA, data transmission occurs on a set of orthogonal 
sub-carriers assigned to each user; the sub-carriers are then 
i modulated and transmitted using conventional modulation 
techniques. OFDMA has emerged as the multiple access tech- 
i nique for 4G technologies.’^ 


transmit per hertz of spectrum. .'\s such, spectral efficiency 
drives average downlink data capacity of a cel! site linearly. 
Exhibit 4-E shows the evolution of the average downlink and 
uplink data capacities of a single sector in a three-sector ceil 
site for the GSM family of st andards.'^ 

Note that there is no known analytic form for Shannon 
capacity for a multi-user, multi-site wirele.ss network today. 
However, one can estimate the Shannon limit for a single 
user on a single cell site. Further, scheduling efficiency gains 
from multi-user scheduling are well understood.’^ One can 
therefore estimate the capacity of a multi-user, mu!ti-.sile 
network.'® But. this estimate does not take into account po- 
tential future gains in wireless technology and networks from, 
for example, coordinated transmission of data to users from 
multiple cell sites. Nonetheless, this est imaled limit sugge.sts 
that gains in spectra! efficiency -and the ability of networks 
to cheaply improve performance or capacity- will likely be 
limited in the future. 

In fact, as illustrated in Rxhibit 4-E,, we estimate that the 
latest release of the LTE standard brings us to within 2.3% to 
30% of the maximum spectral efficiency achievable in a mobile 
network. Goingforward, improvements in spectral efficiency 
are likely to result from techniques that include the use of new 
network architectures and muUipio-anlcnnas.’^ Specifically: 

> Multiple- antenna techniques, such as spatial multiplex- 
ing in the uplink and. improved support for beam forming 

>■ Network enhancements: 

> Coordinated transmission of data to users from .mul- 
tiple cell sites 

> Relays or repeaters to itnprove coverage and user 
experience at cell edges with low additional infra-struc- 
turc cost 

>■ Carrier or spectrum aggregation to achieve higher user 
burst data rates 

The 4G network architecture represents an evolution as 
■well. 3G networks, having evoK'ed from legacy 2G architec- 
tures that were primarily designed for circuit-switched traffic, 
w'ere hierarchical in design and included, many more network 
elements. 4G, on the other hand, optimizes tire network for 
the user plane and chooses IP-based protocols for all inter- 
faces.^ The result: a much simpler architocturo with far fewer 
netw’orkelements. Not only (loe.s [his reduce capex and opox 
for4G nelw'orks relative to3G. but it also means reduced 
network latencies; sec Exhibit 4-1-'. The performance ol‘ TC P/ 

IP. the Internet data transport protocol, is directly impacted 
by latency,’^' so that reduced latencies translate directly into 
improved user experiences. 
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Diltrivnl n7;v’/(Ns- 
T<\’hiinJoqy I\iiv/lii 
Have hvolved Over 
Tiine-- 



IG: Analog voice 
1984-2008 


r i TOMA a. 


2G: Digital voice and Packet data 
1992+ 


COMA modulation 


3G: Multimedia 
2003+ 


4G: All-IP 
networks 
2007+ 


Exhibit 4-.E: 
Downlink and 
Uplink Spedtxil 
E,tJkien.cies by 
Technology 
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4G Deployment Plans 

Kxiuliit 4 < I .shosv'' prx>ji-i_k'd 4G deployment plans for major 
c jrner^ in the Tin Six! Si at vs based on public announcements.-* 
\’eri/i>ii Wirvless has the most aggressive deployment sched- 
ule !or LTK. it plans to build out to 20 to 30 markets in 2010, 
vxl^iuiine in its Lnlii-i E^'-IX) footprint by 2013--thus reaching 
more tiian ‘toh ol lliel .8. population.^ AT&-Thas announced 
that it Will be trialing LTE in 2010, then rollingitout com- 
mercially in 201 1. Sprint plans to deploy WiM,>\X through its 
partnership with Clcarwirc. Wi.MAX has been roiled out in a 
lew markets already and Clearwire announced plans to cover 
120 million people by the end of 2010. With carriers in the 
United Slates and around the world making these commit- 
ments to deploy 4G. we expect it to have significant benefits of 
scale; a robust ecosystem, strong innovation and substantive 
cost savings. 

Given the superior performance of 4G and the likely exten- 
sive 4G coverage by 2013, we shall limit our wireless analysis 


to 4G technologies in the rest of this document. Our goal is 
certainly not to pick technology winners, and we recognixe 
that othcrwircless technologie.s, such as WiFi mesh, cognitive 
radios and even 3G, will be important parts of the broadband 
solution. How'ever, these technologies arc unlikvK (o dviiwr 
a cost-effective and reliable wide-area broadband cxpcnvncc 
consistent with the National Broadband Availability Target jn 
unserved communities. To the extent these tedinolngic'' offer 
appropriate seiwice at comparable or lower prices. lhe\ w ill 
certainly- play a role. 

Fixed Wireless Access (FWA) Networks 

By FWA netw-orks, we refer to wireless networks that use 
fixed CPEs in addition to (or. possibly, even instead of) mo- 
bile portable devices. FWA solutions have been deployed as a 
substitute for wired access tcehnologie.s. For example. FWA 
network-*? are being used commercially in the U.S. by Clearwire 
with Wi.MAX and Stelera with USPA. and globally by Telstra 


ExMnt 4-F: 
Evokiiiori of Round- 
lYip Lalmdes in. 
Wirekm Networks., 
in .Milimconds 
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Piiblidy. Announced 4G 
Wireleiis .Deployments 


Technology 

Cbmpanies.-i';,: 

o. 2009 

."i'.zoio ,, 
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By 2013 

LIE 

• Verizon 

•AT&T 

• MetroPCS 

•Cox 


• Verizon 
(100MM) 

• AT&T (Trials) 

•AT&T 

(start deployment) 

• Cox 

(start deployment) 

•MetroPCS 
(start deployment) 

• Verizon 
(entire network) 

WiMAX 

• CIcorwire/Sprint 

• Open Range 

• Small WISPs 

• Clearwife 
<30MM) 

• WiSPs (2MM) 

• Clearwire 
(120MM) 


• Open Range 
(6MM) 
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with nSPA. In addition to the larger pro\'iders, there are hun- 
dreds of entrepreneurial and independent Wireless Internet 
Service I’roviders (WlSPs) who provide fixed wireless services 
to at least 2 million customers in rural areas, including many 
areas not covered by the national wirele.ss companies.^ Such 
deployments arc particularly attractive in areas w'here wired 
competitors do not exist or have inadequate capabilities. 

Fiindameutaliy;, FW.A uses fixed CPE to deliver better per- 
formance by improviiig end- user signal quality. Examples of 
lechnique.s that allow fix'cd wireless to provide superior perfor- 
mance compared to mobile broadband include: 

>• CPE tochnique.s; 

>■ I.'sing a higher power transmitter than w'ould be pos- 
sible with a battery-powered end-user device in order 
to improve the upstream data rale and/or increase the 
coverage area 

> Using large high-gain antennas along with external 
mounting to decrease building lo.ss and further im- 
prove both upstream and downstream data rate and/or 
increase the coverage area 

> I’lacing t:he antennii in a favorable location to achieve 
line-of-sighl or near iine-of-.sigl\t to reduce path loss 

> Base Station techniques; using .stronger power amplifiers 
and multiple antenna techniques in order to increase the 
coverage area and/or capacity 

Tliese techniques are broadly applicable to most spectrum 
bands and to both 3G and 4G technologies. A.s such, generally 
speaking, FWA networks can support both fixed and mobile 
t:ral:'flc, with fixed CPEs improving the performance of fixed 
service relative to mobile. 

Our objective is to provide fixed broadband service to 
homes; so, we have used the performance characteristics of a 
FWA network in our networlc model, in what is to follow, unless 
otherwise mentioned, the tenn wireless network will refer to a 
FWA network. 

Complexity of Analyzing Wireless Networks 

It is important to recognise that a wireless nctw’ork ha.s .several 
layers of complexity that are not found in wireline networks, 
each of wliich affect the user experience and, therefore, netw'ork 
buildout costs and the inve.stmenl gap. For example, the location 
of the user relative to the colt site has a significant impact on data 
rates. More precisely, those at the cell edge, i.e., farthest from the 
ceil site, will have much lower signal quality than those closer to 
it. And as signal quality drops. Ihrougbpiil drops as well; thus, at 
the cell edge a user may expci-iencc more than 60% degradation 
in data rates relative to the average experience within thecel!.^ 

Aiiothcr factor affecting user experience is the fact that 


wireless spectrum is shared by all the users in the cell. As a 
result, a user can experience .significant variations at the .same 
position in the cell depending on temporal changes in capacity 
demand (or loading). 

There are other factors that le.xd to a het^ r< 'veni.it \ ofiisLr 
experience. For example, the wireless signjl it«.! li undei vh-- 
different levels of degradation depending on terrain, user 
mobility and location (indoors vs. outdoors v.s. in-car). Further, 
there is a wide range of end-user devace types, which vary 
in their peak bandwidth capabilities, have dil lerenl ivpes of 
antennas, form factors, etc. Each of these factors can lead to a 
different user experience under otherwase identtcal conditions. 

Consequently, analysis of the performance of wireless net- 
works requires a statistical approach under a wcil-defined set 
of assumptions. We shall describe the assumptions behind the 
parameters we used in our wireless iietw'ork model. 1-hnvever, 
it is possible that the parameters in an actual network deploy- 
ment are different from those that wt estimated. Improving 
the accuracy of our estimates would require a RF propagation 
analysis in the field -an exiremely time-consuming and ex- 
pensive proposition that is usually undertaken only at the time 
of an actual buildout. And oven that approach will not always 
capture some effects, such as seasonal foliage, 

Approach 

Exhibit 4-M is a schematic that lays out our approach to analyz- 
ing the cost of the network, buildout. The cost of the network, as 
showo), is driven by the number of cell sites required to deliver 
broadband service and the cost of building, operating and 
maintaining each cell site. 

The number of cell sites required to serve an area i.s fun- 
damentally dependent on capability of the teclinology. Using 
the performance of LTE networks, w'e dimension cell sites to 
deliver downlink and uplink speed.s of 4 Mbps and I Mbps, 
respectively, in two steps: 

> First, w'c ensure that the cell sizes are dimensioned to 
provide, adequate signal coverage: i.e., absent any capacity 
limitations, the propagation losses within the coverage 
area are cfinstrained and. therefore, the received signal 
strengths are adequate for delivering the target data 
rates. Our analysis indicates that the uplink requirement 
is the driver of coveriige limi tations. 

>■ Next, once we have ensured adequate .signal co\'erage, w'e 
ensure that each cell site has sufficient capacity to meet the 
traffiedemand. We achieve this by constraining the maxi- 
mum number of subscribers per cell site. As mentioned in 
Network Dimensioning, w^e only consider the downlink ca- 
pacity requirements - and not the uplink for our analysis. 
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P'oilowing that, we present the economics of a wireless 
network. In particular, we analyze the influence of factors like 
spectrum, terrain and downlink capacity on wireless econom- 
ics. We also discuss in detail the factors that influence the cost 
of building and operating a cel! site, namely tower !ease/con- 
struction and backhaul for cell sites. 

Dimensioning the Network for Coverage 

The method ofdeterniining the maximum ceil radius to ensure 
sufficient coverage in Ihe modeled network is driven by three 
key factors (see Exhibit 4-l)i 

>- Broadband rale targets and the correspondinglinkbud- 
gets: Link budgets allow us to calculate the Maximum 
Acceptable Propagation Loss (MAPL) of the transmitted 
signal .such lhal the received signal quality is adequate for 
achieving the target data rates. 

>■ Spectrum bands; The propagation characteristics of spec- 
trum bunds are ciifferenl, thereby impacting cell radius. 

> Terrain: It plays an important role in radio propagation. 
Simply put, mountains and hills block wireless signals: so 
areas with rougher terrain require smaller cel! radii than 
areas with lliit terrain. 

Link Budgets 

In order to deliver uplink speeds of I Mbps within 90% of the 
cell coverage area in a FWA network, the maximum acceptable 
propagation lo.ss (MAPL) is 142 to 161 dB; see highlighted text 


in Exhibit 4- J. By contrast, the M.APL in a mobile environment 
is 120 to 132 dB. In other words, higher power CPE.s with direc- 
tional antennas placed in favorable locations in a EWA network 
>neld gains of more than 20 dB over mobile devices.-^’ 

For our target data rates, it is the uplink that drives coverage 
Umitations: i.c., the cell radius limits imposed by the uplink link 
budget calculation are smaller than the radii required to ensure 
adequate downilink received signal strengths. A cell radius 
small enough for a 200 mW handheld device or a .oOO mW FWA 
derice to deliver adequate signal strength to the base station 
is also small enough for a 40 W (macro) base station to deliver 
more than adequate downlink signal strengths. 

Loosely speaking, unless the downlink and uplink require- 
ments are more asymmetric than the power differential, the 
significantly higher power at the b:ase station implies that 
adequate uplink coverage should rcsul t in adequate downlink 
coverage.^* 

impact of spectrum bands 

Cellular serrice today typically operates in one of several 
bands: from 700 to 900 M.Hz; from 1.7 to 2.1 CHz; and from 
2.5 to 2.7GHz (see Chapter -5 of National Broadband Plan for 
details). Generally speaking, in this range of frequencies lower 
frequency signals suffer lower propagation losses and there- 
fore travel farther, allowing larger cell sizes. Lower frequency 
signals also penetrate into buildings more effectively. Thus, for 
example, theOkumura-Hata model'^'^ predicts that the radius of 
rural cells in the 700MHzband can be as much as 82% greater 


Exhibit 4-H: 
Approachfor 
Analyzing Cost of 
FWANetwork 
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lb in in Ibi P( S h md |ni compar.ihle coverage. In suburban, ar- 
I !•« thi-- ht !K til !•' 10 1'/- ^\h!{«- in urban areas the improvement 
i' .,u 'll 1 til 01 140',- rii it nulo s lower frequencv? bands better 
suited hu Lint I a \nd dtpl )\ men Is in rural areas. 

Terrain classification and maximum cell size 

Terrain plays an importaiil role in radio propagation, an effect 
that cannot he captured using propagation loss models such as 


the Okumura-flata model.'*® Since mountains and hills block 
wireless signals, areas w'ilh rougher terrain require smaller cell 
radii than areas with flat terrain. 

To account for this effect of terrain, wc classified terrain 
into each of the four categ<iries shown in Exhibit 4- K. More 
precisely, we used GIS data to classify each Census Tract 
(CT),®* based on elevation variations across one square Km 
grids, into one of the four categories. 


Exhibit 4-f: 
Melhodology 
for Determining 
Maximum Cell. 
Radius for Coverage 
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Recall from the discussion of link budgets that the 
Maximum Allowable I’ropagal ion Loss (MAPL) for achiev- 
ing our target broadband speeds is 142 16ldB. We use RF 

planning toois^' (see ILxhibil 4-M) to estimate the cell radius 
for each terrain type that will keep propagation losses within 


bounds.®® More specifically, we choose the MAPL to be 140 dB. 
allowing for possible propagation losses due to foliage.®'^ Areas 
in green in Exhibit 4-M correspond to areas with adequate .sig- 
nal coverage. The results of this analysis arc shown in Exhibit 
4-L for the 700MHz band. 


Kxhib/i4-K: 

Classif? cation of 7 'erruin 
ofCcn^im lyacts 


.Terrain type ■ 

/SfandaddeviatiwT^SDlof,.; v 
lelevation (metersj . c: . 

Examples ^ 

Flat 

s20 

Topeka. Kan.; SD = 12 

King City, Mo.; SD = 19 

Rolling hills 

20 to 125 

Manassas, Va,; SD = 41 

Lancaster, Pa,; SD = 45 

Hilly 

125 to 350 

Lewisburg, W.V.; SD = 167 

Burlington, Vt.;SD = 172 

Mountainous 

a 350 

Redwood Valley, Calif.; SD = 350 


Exhibit 4-L 
Afaximinn Cell Radius 
for Adequate Coverage 
inthe700MMzBand 


Terrain, type 

Examples ' I'Mt,.;,. 

Maximum ce)(.radius'(.mlles) ■ . . 

Flat 

Topeka, Kan. 

8 


King City, Mo. 


Roiling hills 

Manassas, Va. 

5 


Lancaster, Pa. 


Hilly 

Lewisburg, W.V, 

3 


Burlington, Vt. 


Mountainous 

Redwood Valley, Calif. 
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ExhibU4-M: 

Propagation Loss for 
Diffeix'nt Termin 'lypes 
at700MHz^^^ 

Flat terrain 
CeM radius: S miles 


Rolling hiils 
Ceil radius; 5 miles 


Excellent signal quality (PL < 140dB) 
Average signal quality (140clB < PL < 150clB) 
Poor signal quality (PL > 150dB> 


Hilly 
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We show a terrain map of the continental United States in 
Exhibit 3-X; civcrage cell radii for each county based on the 
classification in Exhibit 4-L for the 7()0MHz band are shown 
in Exhibit 4-N. h'inaliy. Exhibit 4-0 quantifies the number 
of hoiisehokis by the cell sizes required to provide adequate 


coverage to them. Note (hat only around of housing units 
(HUs) are in hilly or mountainous areas. 

Finally, the propagation characteristics of the spectrum 
band clearly impact coverage. But, spectrum iivailability 
does not play an explicit role in our analysis. Ceriaitdy the 


l-^xhibit 4-N: 

Average CeUi^ize in Each County (in miles) 
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aggregated uplink capacity at a cell site improves with spec- 
trum. but the only way to increa.se (he maximum achievable 
data rate for a specific user is to reduce cel! size. In other 
words, site counts will increase if we increase the uplink data 
rate requirement; adding more spectrum will not alleviate the 
problem. 

Dimensioning the Network for Capacity 

Exhibit 4-P shows that subscriber capacity of the wireless net- 
work depends primarily on the following: 

>- Broadband requirements and traffic characteristics. The 
first represents the National Broadband Availability 
'['argot of 4 Mbps downlink while the latter is a charac- 
terization of the dem.and for network capacity, generated 
by the subscribers on the network (see also Network 
Dimensioning section). 

>• Spectrum allocation. Loosely speaking, ifspectral effi- 
ciency of the air interface remains unchanged, capacity of 
the w’ireless network grows proportionately -with spec- 
trum allocation. 

> Fixed CPE with directional antennas. Specifically, the im- 
provement in signal quality and data rales resuilingfrom 
using directional antennas at CPE. 

We then use the performance of LTE netw'orks to determine 
the maxi mum subscriber capacity of the FWA network. 

Imporlantly, signal quality or Sij^ial to Interference and 
Noise Ratio (SlNR)‘“in the downlinki.snot .significantly im- 
pacted by increasing the transmission power in celLs t hat are 


not coverage (i.e., signal strength) limited. This is because sig- 
nal attenuation depends on the distance from the transmitter, 
so that SINK depends on the distance of the user from the serv- 
ing*- cell site relative to the other interfering cell sites. So, ifw'e 
increase transmission powder of all cells similarly, both received 
signal power and interference power increase proportionately 
and the net improvement in SINK is small. Correspondingly, 
reducing the radius of all cell sites proportionately also has a 
relatively small impact on SI NR distribution. 

Requirements and Traffic Characteristics 

Exhibit 4- Q shows our estimate of the maximum number 
of subscribers in a FWA cell site for different spectrum al- 
locations.^^ This estimate includes the impact ofdiroctional 
antennas in fixed CPE as discussed below. 

As noted in the section on coverage, cell radii are chosen, to 
en.sure that the .signal quality is adequate for delivering 4 Mbps 
downlink and 1 Mbps uplink. Vlow-ever, since .spectrum is a 
.shared resource, w'c must ensure that the netw'orkis also capa- 
ble of proriding sufficient capacity to deliver these speeds. The 
approach to siziiigthe number ofsubscribers therefore is to 
first characterize network u.sage using the Bii-sy Hour Offered 
Load (BHOL) metric: see Network Dimensioning for details, 
We assume the BHOL per subscriber is 160 kbps. Then, we use 
the perform.ance of LTE networks to determine the maximum 
number of subscribers per cell site for different spectrum al- 
locations such that users achieve the broadband-speed target 
95% of the time when the BHOL is 160 kbps.'*'* 

Note that we achieve our target downlink data rate by 
limiting the maximum, subscribers per cell site, which can be 


Exhibit 4-0: 
Coverage of 
Unseiyed. Housing 
Umts by Cel! Radius 



Percent of Hou^ng Units 
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interpreled to be a limit on cell size. But we remarked earlier 
that we cannot increase data rales by reducing cell size— a 
seeming cnntradicti{)n. The resolution is that reducing cell size 
docs not improve signal quality unless it results in areduc- 
li(!a in the number of subscribers per cell site. For example, 
the user-experience in two cells witli 100 subscribers each will 
not be materially impacted if the cell radius ofeach is 1/2 km 
instead of] km. Since the load on the network will not change 
in either case, the utilization is unchanged as well. If we now 
introduce two additional cells into this hypothetical network, 
such that each ceil has 50 subscribers, then we will see an im- 
proved user experience because fewer subscribers in each cell 
will imply reduced load in each cell. That, in turn, will reduce 
each cell s utilization and. thereby, improve signal quality and 


end-user data rates. 

So, V/e cannot prescribe a maximum cell radius to achieve a 
target downlink data rate (because population density across 
geographies is not miiform). But wo can limit subscribers per 
cell to achieve target speeds. 

Fixed CPE with directional antennas 

Using fixed CPE with directional antennas can result in more 
than a 75% improvement in spectral efficiency over CPE with 
omni-directional antennas.*" More significant is the gain in 
data rates at the cell edge. We illustrate [his in E'xhibit 4-P>. 
Specifically, the chart on the left shows the improvement in 
SINK distribution in the cell sitew-hen the network has Cl’E 
with directional antennas instead of omni antennas. For 
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exam pie. neariy 2.5% of users^ in a network with omni antennas 
have a SINK of 0 dB*" or worse. By contrast, less than 1% of the 
users in a network wiih directional antennas have aSINRof 0 
dB or worse. The significant boost in signal quality is a result of 
(a) improved signal reception with the higher antenna gain of 
a directional antenna and (b) reduced interference due to the 
increased interference rejection possible with such antennas. 

This improvement in SI NR directly Iranslates to better data 
rates. For example, if a CPE with an omnidirectional antenna 
experiences a data rate of -2 Mbps, then a CPE with a direc- 
tional ai)tenna will experience an average of -9 Mbps under 
otherwise identical conditions. 

Spectrum allocation 

We mentioned above that lower spectrum band.s are better suit- 
ed for coverage. Higher frequency spectrum, on the other hand, 
is belter suited for capacity by deploying Multiple Input and 
Multiple Output, commoi)!y referred to as .MIMOd" solutions. 
This is because smaller antennas can bo used at higher frequen- 
cies and miiltiplo ajitcnnas can bo more eas-ily integrated into 
handsels constrained by form factor. As such, deployments 
in these bands can liave higlier spectral efficiency. That is not 
to say that MIMO cannot be deployed in the lower frequency 
bands: rather. MIM.0 solutions are more practical and cheaper 
in the higher bands. 

In our model, we assuino 2x2 MIM(V-' which is oa.sily imple- 
mented in the 700MHz band in a FWA network. 

The importance of spectrum towards ensur ing a robust 
mobile broadband future has been discussed at length in the 


Chapter 5 of the NBP. In this section, we discuss !iow spectrum 
availability impacts subscriber capacity. For convenience, we 
shall assume the propagation characl eristics of the 7()()Mllz 
band for this discussion. 

In Exhibit 4- Q..'we saw- that the capacity of a network with 
tw-o paired 2xlOMHz carrier-s^ is twice that of a single 2x1 OM Hz 
carrier. That should not be surprising. Interest ingly. however, 
the capacity with a single 2x20MfIz carrier is 20% higher than 
with tw'o 2xlOMHz carriers.^* This is. in part, due to the better 
statistical multiplexing possible with the first option (using the 
wider carrier). Most of these gains will also be achievable with 
the second option once carrier/speclrum aggregation is intro- 
duced in the LTE standard. 

Exhibit 4-S shows the spectrum needs in 2020 and 20;.h) fm- coi'- 
erage ce\i sites in the unserved regions of the United Stalo.s, Recall 
that coverage cell sites pro\ide adequate downlink and uplink 
coverage (i.e., 4 Mbps/i Mbps downlink/upiink speeds at. the cell 
edge): how’evcv, depending on the number of households within the 
cell site, it may not have enougli capacity to meet the traffic needs. 

For our baseline model, w't* assume that 2x20M Hz of spec- 
trum is available per cel! site, So, as the figure shows, in 2020, 
94% of the coverage, cell sites will also have adequate capacity. 
The remaining cells need techniques such as cell-splitting or 
6-sector cell sites to increase capaeit.y.^“ As the uptake continues 
to increase, the spcctimm needs will also increase, as shown by 
the chart on the right. 

This analysis is based on an average. BHOL per subscriber of 
160 kbps. Higher data usage than that will i ndeed increase spec- 
trum. needs. Still, the analysis shows that spectrum needs are 
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reiat'Vt'ly chic to three reasons. First, we useda FWA 

network, whicli ha=; hiehcr capacity than a mobile one. Second, 
ilse popuLition JciisitN' in the unserved regions is very lovf— less 
than to H ['> per 'Cpuirt' iniie. Con.sequeiitly. the number of sub- 
'vcnbcrs per lcI! mI c and the traffic demand per cell site are also 
r.’Litivcl^ inodc'-i. Finally, the uplink coverage requirement of 
I Mbps resulted in a much higher cell site density than would 
olheruici. be neccssarv. which further reduced the number of 
subscribers per ceil site. 

We end this discussion on spectrum availabilityby con- 
trasting the difierence in impact spcctrinn has on uplink and 
downlink dimenstoning: 

>- In order to achieve a target uplink user data rate.w’e limit 
the-; maximum cell radius to ensure sufficient coverage. 
And while propagation characteristics ofthe spectrum 
band are important for our coicuhilion of maximum cell 
radius, spectrum availability has little impact-the uplink 
signal received at the cell tower, not the availability of 
spectrum, is the limiting factor. 

> Inihiuiownlmk, on the other hand, we are limited by cell 
site capacity. We can either reduce the ceil size to match 
subscriber demand with capacity, or we can add spectrum 
to the cell site, because more spect rum implies more 
capacity. The first option is more expensive, because the 
incremental cost of using additional spectrum at a cell 
site is smaller than the construction costs associated with 
cell-splitting if spectru m is available. 


Therefore, the overall impact of spectrum availability on 
network buildout depends on tire evolution of downlink and 
uplink usage characteri.stics. Specifically, let us consider two 
extreme scenarios: 

>■ Extreme uplink usage: jf uplink usage were to evolve 
disproportionately faster than the downlink, then the 
only way to dimension the network would be to re- 
duce the cell size. In doing so, we reduce the number 
of subscribers per cell site. That, in turn, automatically 
reduces the downlink capacity needs per ceil site so 
that spectrum plays a less critical role in the soiiii ion. 

► Extreme downlink usage: [f, on the other hand, 
downlink usage cvols-es disproportionately fast- 
er than the uplink, then availability of spectrum 
can significantly mitigate the need for additional 
cell sites. That, in turn, .significantly reduces the 
cost of network capacity expansion. 

Second-Mite Backhaul 

A key requirement of wireless broadband networks is high- 
capacity backhaul. a need that will only grow as end- user speed 
and effective load grow. Today, even thouglt 97.8%®’’ of the U.S. 
population ha.s 3G coverage, most cell sites are still copper fed. 
For example. Yankee Group estimates that more than 80% of 
cell sites are copper fed.®'* Further, Sprint Nextel noted, that 
in its network, "most towers carry between one and three 
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DS-is” and that '“almost no towers have more than five DS- 
K 'I'hi-' !■' import ml because copper facilities will have 
inadequate speeds for a l!-sub.scribed4G cell site; so. with- 
out ade({ualc ii[''>irades. hackhaul can quickly become the choke 
pmnt ot tin n>. t\\ ork Kce lixhibil 4-T). Additionally, both fiber 
and microcv.nc ac'oid some of the reliability problems often 
tound in dealing wi th copper-based backhaid. Said differently, 
dimen'.ionint’ adequate hackhaul is one of the key drivers for 
providinsi vsureiess broadband. As shown in Exhibit 4-T, for our 
purposes we need backhaul capacity that can only be provided 
by fiber and/or microevave. 

in un.served areas, microwave point-to-point backhaul is a 
potcntiallv attractive alternative to fiber Cor providing second- 
milo capacity at substantial cost savings rclatiTC to fiber. We 
assume that microwave allows high-capacity connectivity at a 
iow'er price by bvpassinc the need fora direct aerial or trench- 
based connection. For instance, a microwave link can provide 
speeds of up to oOO Mbps over a di.stance of 20 miles®* at a tJT)i- 
cal equipment cost of roughly 5?3(>,000.®“^ 

By contrast, costs of new fiber construction depend heavily 
on. the distance to an existing fiber netw'ork and whether the 
area has aerial plant available .for connection. Cost.* can range 
from, approximately $11,000 to $24,000 per mile for aerial con- 
struction and roughly $25,000 to $16.5,000 per mile for buried 
construction.'^" Many providers may prefer fiber regardless 
of the cost, especially in denser areas, because of its ability to 
provide higher capacity per link and its inherent reliability. 

Overall, when compared with new fiber construction, and 
even with leased Ethernet links, microwave links cun have a 


lowertotal cost for link distances greater than 1-2 miles."^ 
Ethernet ov'er Copper (RoC) may also be part of the 
4G-backhaul solution. We did not include EoC in our 
4G-backhaul calculations for several rea.sons; first, a.s noted 
above, there is often a limited amount of ct/pper available; 
second, the quality of that copper over the multi -mile distances 
in rural areas is unknown; and third, for new' cell-site cnn.struc- 
tion, where there are no existing backhaul facilities, carriers 
are likely to install fiber or rely on microwave. 

Hybrid Fiber Microwave (HFM) backhaul architecture 
Since microwav'e can be a eost-effectiv'e substitute for fiber, a 
Hybrid Fiber Microw'ave (HFM) backhaul architecture would 
yield significant cost savings in wireless networks relative to an 
all fiber network (see Exhibit 4-U). Specifically, as illustrated 
in the exhibit, in an HFM architeclure some cell sites rely on 
microwave for backhaul, and only few cell sites arc fiber-fed. 
The fiber-fed sites serve as backhaul “aggregation points” for 
the remaining cell sites, 'fhese remaining site.s connect to the 
fiber-fed aggregation points using microwave links, sometimes 
using more than one microwave hop. For example, Cell site 3 is 
fiber fed, serving as an aggregation point for tiie backhaul needs 
of Cell sites i and 2. Further. Coll site 2 connects to Cell site 3 
using one microwave hop, w'hileCcll site I connects using two 
(via Cell site 2). Such HFM architectures are already being used 
by wireless service providei*s such as Ciearwire, for example,'’'" 
Even though the microwave links now have reliability 
comparable with their wireline counterpart.s, an HFM. network 
that uses a large number of hops can lead to concerns about 
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reiinhiiity. To see Hus, observe in Exhibit 4-U that the ioss of 
the microwave link belween Cel! sites 2 and 3 will also result in 
the loss of backhaul connectivity for Cell site 1. If each of these 
cell sites had a radius of o miles, then as much as 150 square 
miles- would lose coverage through the loss of the single link. 
Clearly, then, this cascading effect can become particularly 
pronounced in a network tiuil has a large number of hops. On 
the other hand, the more hops, the greater the potential for 
second-mile cost savings. 

Our baseline mode! for hW.h uses- an HEM architecture with 
a maximum of four microwave hops. 

In xinscrved areas, an 1 1 EM second-mile network architec- 
ture has cost advantages over a fibcr-onlynetworkarchitecture. 
Microwave backhaul has two additional benefits, especially to 
sendee providers who do not already own liber middle-raile 
backhaul assets. I’irst, microwave can often be deployed faster 
than fiber. Second, in many territories, the owner of wired 
backhaul facilities could be a competitor in providing wireless 
se rvice. In such cases, microwave backhaul offers an effective 
alternative to paying competitors for backhaul service. 

However, microwave backhaul also has two signiflc4mt limi- 
tations. First, as noted earlier, microwave links have capacity 
limitations and cannot be used for very high-.spoed backhaul 
needs, Further, higher data rates require more spectrum. vSince 
there is only a limited amount of spectrum available, carri- 
ers can only have a limited number of high-speed microwave 
linkvS in a geographical area. Note that the NBP had a series of 


recommendations related to improving point-io- point back- 
haul solutions in Chapter 5. 

The second limitation is a requirement for line of sight 
from one microwave tow'er to the next. In hilly or mountainous 
terrain, this may mean that a provider neeih to add additional 
microwave relays even beyond the reduction in cel! size de- 
scribed above, adding to costs. It may be the case tlnit the same 
terrain issues drive up fiber costs as well, perhaps even more 
quickly, so this will not necessarily lip the balance tnw'ard l iber. 
But it will likely driv'e up backhaul costs overall. Furt her, in 
some cases the lower may need structural reinforcements to 
support a microwave antenna, which will drive up the cost of 
microw'ave installation. 

So, even thougli an HFM architecture has significant cost 
advantage-s, fiber is expected to be the primary backhaul choice 
for serxice providers because it offers a scalable, future-proof 
backhaul solution. 

Finally, a fiber-only architecture has one significant stra- 
tegic advantage. As broadband needs continue to grow, fiber 
emerges as the only last- mile technology capable of meeting ul- 
tra higli -speed needs. So, any solution that brings fiber closer to 
the home by pushing it deeper in to the network puts Into place 
an infrastructure that has long-term strategic henefi ts. On bal- 
ance, tlierefore, we need to weigh this strat:egic benefit against 
the higher associated cost to evaluate the value of a fiber-only 
architecture over an HFM architecture. 
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Economks of a Wireless Network 

Exhibit 4-'V' shows the network elements that we modeled 
for FWA network cost analysis (see also Exhibit 4-A above). 

Specifically, in the last mile the link from the cell site to the 

end-user we model inslallalion and operations costs, as ap- 
propriate, for the tower infrastructure. Radio Access Network 
(RAN) and other ancillary''" equipment. We also account for 
the cost of the end-user CPE. In the second mile, which is the 
backhaul connection from the cell site to the second point of 
aggregation in the exhibit, we mode! the costs of installing mi- 
crowave equipment and new fiber, as needed; see the Section 
on Middle .Mile for details on backhaul network architecture. 

Our network model, as shown in Exhibit 4-y, shows that the 
Investment Gapwdien using FWA networks in the 700MIIz 
band for providing broadband to the unserved population in the 
United Slates is .S12.9 billion (Exhibit 4- W). This funding gap 
is for the wireless buildout o;7(y and i.snot driven by the second 
least-expensive of a mixoftechnologie.s. For more details on 
our overall network modeling assumptions and principles, see 
Creating the Base-case Scenario and Output above. 

Dependence on terrain type 

Recall that for our network model, we classify terrain into 
four types, choosing a di fferent maximum cell radius for 
each. Exhibit 4-X shows the average investment (i.e. capex) 
per housing unit (HU) and Investment Gap per HU based 
on the underlying cell radius required. The smaller ceil radii 


correspond to counties that are miunii -iinnu'. h]ll\ 

The exhibit shows that the cost o! sciMii,, ill ■- in Inih 
terrain can be as much as 30 time-' hiulu ! 'o nt j !>.t. th uun 
flatlerareas. Thisisinpart due to Ihi loci Ih i! '.mdici cdl i idii 
in hilly terrain mean that vve need m lu ls il niIls Ru j ch\ di jv- 
ingup the cost; and, in part duo to the tact ih U III dt ii'ilt 
also lower in hilly areas. 

Our classification of terrain in Exhibit 4-K is based on a 
statistical analysis of terrain variation data, it is likely that 
in some instances our method will misclassify a cen.sus trad 
(CT). Theonly way to get an extremely accurate estimate of 
cel! radius is to actually do a RF propagation analysis for each 
CT using tools such as those provided by EDX Wireless. That is 
extremely time-consuming and expensive. To range the impact 
ofmisclassification, w'e analyze the scn.sitivity of buildout costs 
and the investment gap to our terrain classification parameters. 

Exhibit 4-Y illustrates the results from our sensitivity anal^’sis. 
In addition to the FWA buildout costs and the FWA invest- 
ment gap. we also show the overall iiavestment gap for hriiiging' 
broadband to the unserved using a mix of technologies. Note that 
the impact on the overall investment gap is less than 1.0%. ’'I'his 
is because the overall investment gap is ti riven by the second 
]ea.st -expensive technology. More specifically, we find tha t the 
percentage of unserved HUs served by wireless drops from 89.9% 
in the baseline to 89.1% witli the “\'cry mountainous’' classificatioji 
in parameter C, thus explaining the relatively small impact terrain 
cla.ssification has on the overall investment gap. 
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Dependence on downlink capacity 

Since LTE is not commercially deployed yet, it is conceivable 
that actual downlink spectral efl'icicncy and, consequently, sub- 
scriber capacity differ from that simulated. So, we analyze the 
dependence of wireless buildout costs and the investment gap 
to our subscriber capacity estimates as shown in Exhibit 4-Z. 
We note that the impact on costs as well as Investment Gap is 


negligible. Consequently, the impact on the overall Investment 
Gap— as determined by the cost of the second least -expensive 
network— is also small (not shown in chart). 

Dependence on spectrum 

Our baseline model assumes a network dcployanent in the 700 
MHz band. If. instead, we deploy the network in the PCS band, the 
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lol \\ n{ iht. VW dt-pl-i\rieni in counties wth negative NPV is 
tis ! FiatlKi t Ik } W" investment gap is 90% more. Note 
rh li tills K 1 i.>'mp itisini (i( ihc FWinvestmentgap only and not 
Hut .i| l!k oei ill ]n\Lslmt nlgap. For this analysis, we use the fol- 
i )\\ in^ nuMiiuin' ei li radius i'oreacli of the four terrain tj^s.^’ 


..vpav.r\v.TerraincfassitiCvition 

Maximum ceil radius (mites) . 

Fiat 

5 

Rolling hills 

3 

Hilly and Mountainous 

2 


.axhib/t 4-y: 

Sensith’ilyoffiiveslnmnl 
Gap to Terrain 
Classification Change 
in Cosls and Investment 
Gap by Changing 
Terrain ClassiJ'ication 


I Parameter set A: "More flat” 


i Parameter set B; ’’More mountainous” 
I Parameter set C; "Very mountainous" 



(in bfiilons of USD, present value) 



|, Classification parameters based'on Standard Deviattdrt'df elevation of 


Baseline 

Parameter set A 

Parameter set 8 

Parameter set C 

Flat 

s20 

s25 

SI 20 

s20 

failing hills 

20 to 125 

25 to 125 

20 to 125 

20 to 125 

Hilly 

125 to 350 

125 to 350 

125 to 300 

125 to 250 

Mountainous 

2 350 

ft 350 

a 300 

ft 250 


Cost and gap shown tor counties that have a negative NPV. The baseline classification is based on parameters in Exhibit 4-K. The remaining 
parameter sets alter the classification ottiat and hilty terrains, as shown below. We highlight the changes in the parameters from the 
baseline for convenience. 
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Our hasdine also assumes 2x20 MHz of spectrum availability. 
i-Aluhil [he ecou.imic impact of .spectrum avail- 

ability HvsuinptioDs. N'ntc that the lack of spectrum increases 
the cost of the buildout in unserved areas by nearly 5%. The cost 
impact is relatively small because '2x10 Mfiz of spectrum is suf- 
ficieiU for S2''. oj'the cell Sites Oee Rxhibil4-S). The cost impact 
in areas with negative NPVis even smaller (less than 3%). This 
is because the cill ‘'ile.s in these areas are typically smaller, so 
Ilia I they also have fewer HUs in them (see Rxhibit4-Xfor the 
impact of cell radius on the Investment Gap), which reduces the 
spectrum needs for the cell sites. Consequently, the impact on 
the Investment Gap in these areas is also small. 

We have not yel addressed the fad that no TI.S. service 
provider currently has more than 2xi0MHz of contiguous 
spectrum in the yOOMHz band. But both Verizon Wireless and 


AT&T Wireless do have noncontiguous spectrum holdings of 
o\'er 2x20Mnz of spectrum across different hands. I-lowever. 
these bands ■will not all have similar propagation characterislics. 

A common deployment .strategy used in such situations is 
to use the lower frequency bands with superior propagation 
characteristics toserv'o households further away from [he cell 
site. The higher frequency bands, which can have superior ca- 
pacity through the use of MIMO techniques, are then reserved 
for ser\nng those closer to the cell site. This ensures- that each 
available spectrum band is efficiently used. 

Cost per cell site 

Exhibit 4- AB shows a cost breakdown of a wireless network for 
all unserved areas. Note that the cost of the network i.s domi- 
nated by last-mile and second-mile costs, which we shall refer 
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to as simply site costs; these account for more than 67% of the 
total covls Fxliibil 4- VC stiows that tower construction/lease 
iiid ^v(.ond-nuK' b.ukhaul uistv constitute 68% of the cost of 
deplovini^. operatins; and maintaining a cell site. 

Tower L 1 in'- true t ion lease c(i^!s con?prif!e34% of site costs. 
To model 'lie co.'i' api'roprialely, we create one set of hex- 
ayonai cells that cover llic entire country for each analyzed 
cell-size (2. 3. d and 8 milesj. These hexagonal ceils represent 
the w’lreless cells. Each cell needs to contain at least one tower. 
To account lor the tact that existing services imply existing 
towers, we turn to several data sources. First, we used the 
Tower .Maps data set ol to\vcr locations.^’ For cells that do not 
include a tower site in that data set, w’o used 2G and3G cover- 
age as a likely indicator of cel! site availability. Specifically, we 
assumed that the likelihood of a tower’s presence is half the 


2G/3G coverage in the hexagonal cell area. For example, a cell 
that is fully covered by 2G''3G service liae oiilv a chance 
of having a tower site. In areas vTiiout a tow or, wi .!"Uine that 
a new tower needs to be constructed .’>2,,^% ol the timer ''’ the 
remainder of the time we assume a cel! site can be located on an 
existing structure (e.g., a grain silo or a church steeple). 

In practice, the cost of deploying a wireless network in an 
area without any wireless coverage today should be higher 
because of the likely absence of any existing w ircic" network 
infrastructure that the provider ctm leverage. .And, with our as- 
sumptions above, we capture that efCcct. 

Our cost assumptions in the model indicate that the total 
20-year cost of constructing and maintaining a tower is .$3dOK 
to S450K. By comparison, the total cost of co-iocaling on an 
existing structure is only .^165 K to S250K. Further, our model 
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show8 that new tower conslrucUon is necessary around !;•>% of 
the time. 

Second-mile backhaul 

Our baseline mi'del i'er liie FWA network uses a Hybrid Fiber 
Microwave ( ilFM ) backhaul architecture with limited raicro- 
wa\e penetratM'ii SpeciI'Kally, we allow a maximum of four 
hops Itecall that a network architecture that allow's a deeper 
microwave penetration will reduce netw'ork costs at the expense 
of a possible reduction in reliability. Rccusnizing this trade-off 
between rchahilily and cost, w’e analyze how a restriction on 
the number of hops affects the coat of the FVV buildout and the 
investment gap. Speciflcallyx we analj^ze two HFM architectures 
and compare them with a fiber-only network: (l)Ver\' limited 
microwave penetration: an IIFM network where we allow a 
maximum of four liopsxand (2) Moderate microwave penetra- 
tion: an IIFM network where w'c allow a maximum of four hops. 


in each scenario, we constrained the capacity of the micro- 
wave linkto 300 Mbps. That limits our ability to daisy-chain 
microw'ave links, because the cumulative backhaul needs of all 
cell sites upstream of a link in Die chain cannot exceed the ca- 
pacity of that link. For example, returning to Exhibit 4-U. the 
capacity of the link between Celt sites 2 and :> must be yrealer 
than the cumulative backhaul needs o1 Cell sites 1 and 2; oth- 
erwise, one of Ceil sites 1 or 2 will require a fiber coiuieciion. 

Exhibit4-AD <x>mpares the initial investment for the three 
scenarios. We note that the cost ofhnuUne the numb, r of hops 
small - less than when we limi t it to two instead of four. This 

is because most of the unserved regions do not constitute large 
contiguous areas and can. therefore, be served using a small duster 
of ceil sites. As aresult. the iimitalioiuloes not severely impact cost 
In fact, in the scenario w'hero w'o allow' deep microw'as'c penetration, 
more tlian 85% of the cell sites using microwave backhaul connect 
to a fiber-fed ceil site in tw'o or few'er hops. 


Kxhihit: 4-AD: 

Cost of an 
HIM. Second- 
Mile Backhaul 

Architecture 

Initial. Investment 
with Dyfenmt 
Second-Mile 
Backhaul Network 
Architectures 


HFM: moilerate 
microwave penetration 

(in billions oF USD, present value) 


8.S 


HFM; limited 
microwave penetration 



Fiber-only network 


Fxlnhit 4-AE-. 
Cost Assumptions 
and. Data Sources 
for Wireless 
Modeling 



Source and, comments 

Tower construction 

Mc4>ile Satellite Ventures filing under Protective Order 

BTS 

Mobile Satellite Ventures filing under detective Order 

Ancillary Radio Access 
Network 

Mobile Satellite Ventures filing under Protective Order 

Core network equipment 

Mobile Satellite Ventures filing under Protective Order 

Site operations 

Mobile Satellite V^tures filing under Protective Order 

Land Cover 

http;//www,landcover.wg/data/landcover/ (last accessed Feb. 2010) Summary File 1, US Census 2000 

Elevation 

NOAA GLOBE ^stem 

http://www.ngdc.noaa.^v/mgg/topo/gltiles.html (last accessed Feb, 2010) 

Microwave radio 

Dragonwave 

Microwave operaticxis 

Leve!-(3) filing under ^otective Order 

Fiber installation, equip- 
ment, operations and 
maintenance 

See cost as^mptions for FTTP 

Wireless CPE 

Based on online price informatbn available for different manufacturers 
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Conclusions 

In order to engineer a wireless network to provide a sendee 
consistent with the National Broadband Availability Target, we 
use the uplinkspecd target and suppieraentitwith terrain data 
to compute a maximum cell radius for four different terrain 
types. In the downlink, we calculate a maximum subscriber 
capacity per ceil site. 

A significant driver ofvariaiion in per site costs is tower 
availability and backhaul costs. For backhaul, a n\'brid Fiber 
Microwave (IIFM) architecture results in a lower cost; but a fiber- 
only network does have the benefit of deeper fiber penetration. 

Next, wc conduct a sensitivity analys'Ls of our model param- 
elors and assumptions. Not surprisingly spectrum av’ailability 
and spectrum bands can have a significant impact on the cost 
the FWA network as well as the investment gap. 
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12,OOQ-foot-ioop DSL (Digital Subscriber line) 

Tclcpluini-' nolWDfk-^ hjvc traditionally been two-way (or 
duplex) iK'lw iirraiiped in a !nib-c>nd-spoke architec- 
tun and de'-iaiU'd [<> let ii'er.« make and receive telephone 
cails. Telephone nel-worka arc ubiquitous in rural areas, in 
part beeauve ioeal earriers have had the obligation to serve 
all household^ i n their geouraphie area; this is know'n as the 
carrier-o!'-!asl- resort obiigalioji. in addition, some telephone 
companies have historicailyrelied upon implicit subsidies 
at both the I'edorai and slate levels to provide phone service. 
More recently, they have received explicit financial support 
through the federal Universal Service Fund (USF). The USF 
was designed to ensure lluil all households have access to 
telephone service at rates that are reasonably comparable to 
urban rates. 

Thousands of independent telephone companies provided 
service in local markets, ilul when the lolephone netv.'orkw'as 
originally constructc-;d., a single operator, .-Vr&T, dominated it. 
In 1984. AT&'r dives ted its access network into seven Regional 
Beil Operating Companies (RBOCs). Over time, the original 
seven RBOC.S have consolidated into three: AT&T (formerly 
Southwestern Bell. Pacific Telesis. Ameritech, BellSouth and 
non-RBOC S.NET), Verizon (formerly NYNEX, Bell Atlantic 
and non-RBOC GTE) and Qwest (formerly US WEST). 


Exhibit 4 -AF: 

Breakout of Voice Line Owimrship Telco Consumer Telephone 

Acci’ss Lines Market Share (3Q 2009)^ 


Othar 



Percent of United States lines 

Numbers do not sum to 100% due to rounding. 


Consolidation has occurred among smaller Incumbent Local 
Exchange Carriers (FLlilCs) as well, with many of tliem con.soH- 
datinginto CenturvdJnk. Windstream. Frontier and Fairpoint. 
Yetwellover a thousand small IJJiCs remain. Today, there are 
more than 1,311 Telco operators/' but the three llBOCs own 
83% of voice lines.'^See Exhibit 4-AF. 

The evolution of modern telephone company networks has 
required significant investments in network capabilities in 
order to offer broadband access, in the late I9th and early 20th 
centuries, these network.^ were built for plain old telephone 
service (POTS), which provides basic voice service between 
users over twisted-pair copper wires. These wires, or “loops,” 
were installed between the liome and the telcpiione exchange 
office via an underground conduit or telephone poles. The 
basic telephone network architecture and service, originally 
designed for two-way. low frequency (-4 kilohertz, orldlz), all- 
analog transmissions with just enough capacity to carry a single 
voice conversation, are still used today by most homes and 
businesses, in fad. this network is the basis for the high'speed 
broadband service known as Digital Subscriber Line (DSL) of- 
fered by telecommunications companies. 

With the advent of the modem, telephone networks were 
the first network.s to provide Internet access. After all, millions 
of homes were already “wired” with twisted-pair copper lines 
that provided POTS. Initially, dial-up Internet used the same 
analog network designed for voice to deliver luternel access at 
speeds of up to 56 kilobits-per-second (kbps). To offer high- 
speed access, the network needed to be reengineered to handle 
digital communications signals and upgraded to handle the 
tremendous capacity needed for broadband data and broadcast 
transmissions. Although twisted-pair copper cables are ca- 
pable of carrying high-capacity digital signaks, the network was 
not optimized to do so. The large distance between a typical 
home and telephone exchange offices, as well as the lack 
of high-speed digital electronics, stood in the way of broad- 
band deployments. 

Steps to upgrade telephone networks for broadband; 

>■ liivest in fiber optic cable and optic/electronics to replace 
and upgi-ade large portions of the copper facilities for 
capacity- purposes 

> Replace and redesign copper distribution architecture 
within communities to “shorten” the copper loops be- 
tween homes and telephone exchanges 

► Deploy new equipment in the exchanges as well as the 
homes (DSL equipment) to support the high capacity 
demands of DSL and broadband 

>- Develop tlie technoiogv’ and equipment nece.ssary for 
sophisticated network management and control systems 
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>■ Implement back-office, billing and customer semce plat- 
forms necessary to provide the services common among 
telephone operators today 

DSl. pr(!vided over loops of 12.000 feet (12 kft) is a 
cost-eft'ccUve solution for providing broadband services in 
low-dcjisity areas. In fact, it is the lowest cost solution for 10% 
of the unserved housing units. DSJ. over 12 kft loops meets the 
broadband target of a minimum speed threshold of 4 Mbps 
downstream and 1 Mbps upstream, and the backhaul can easily 
be dimensioned to meet the BllOL per user of 160 kbps.'^ Since 
USL is deployed over the same existing twisted-pair copper 
network used to deliver telephone service, it benefits from sunk 
costs incurred when first deploying the telephone network. 

Capabilities 

DSL over loops of 12.000 feet typically uses ADSL2/ADSL2<- 
technoiogy, which was first standardized in 2005 and which 
uses frequencies up to 2.2 M Hz. As AI)vSL2 ' over 24AWG 
gauge wire provides rates of 6 Mbps doAvnstream and 1 Mbps 
upstream, the technology meets the speed requirements for 
l:)roadband. service of 4 Mbps down and 1 Mbps up. Figure 4-AH 
illustral.es how loop length affects speed for ADSI.,2 * . 


The technology can perform 1 Mbps upstream on 12 kft of 24 
AWG twisted-pair copper ioop.s.*' In this case, 24 AWG wire is 
assumed with no bridged taps. Performance with 22 AWG wire, 
which is often used in rural areas, would yield higher bitrates, 
w'hile useof 26 AW'G wire would yield lower rales. 

In order to provide faster speeds than those listed above. DSL 
cqserators can bond luojw and continue to shorten loop leiiet hs, 'I'he 
bonding of loops can be used to multiply the speeds bvlhe number 
ofloopstodeb'verratesowrSOMbps ifsutficient numbers ol cop)x>r 
loops are available. '[’he {x^rtbrmnnc'c improvements tlint Ccin be 
arfiieved by shortening loojis fixmi 12 left to u.OOt.i feet or 3,0()t) tee t and 
replacing existingtcchnology with VDS.L2 nrediscussei.1 in the DSL 
3-5 kft section below. Shortening loops requires driving fiber ckiser 
to the end-u.scr.\riiiie costly; it could pn tvidc much iaster speeds that 
could serve as an interim step for future liber- to-the-prcmi.ses ( F'n'P) 
deployments. Inveslmenlin 12 kft DSL.tlicrcfore. provides a path to 
future uj^ades. whether t lie upgiadc is to 5 kft or 3 ki’t loops or ! 'TTP. 

Forthesmall-to-medium enterpri.se business community, 
copper remains a critical component in the delivery of broad- 
band. Ethernet over Copper (EoC). often based on the G.SHDL 
standard, is a technology that make.s u.se of existing copper 
facilities by bonding multiple copper pairs electronically. EoC 
can provide speeds between 5.7 Mbps on a single copper pair 



l'.r.PEHA.L COMMUNICATIONS COMMISSION 


T'H.E BnOAPBANi) A V A [ I, A V; U, i T V CAP 85 




238 


OS! i T KC u : 


NO. 1 


and sca]e up tn 4B Mbps, or potentially higher, by bonding 
multiple copper pairs. Though middle and second mile connec- 
tivity of 100 Mbps is likely necessary. bi>nded EoC technology' 
can serve as a u.sefui and co.st -effective bridge in many areas. 
Moreover, the embedded base of copper plant is vast--one mar- 
ket study shows that more than 86% of busine.sse.s today arc 
still served by coppeiv'' Although ser\'!ce proMders may prefer 
to deploy fiber for new buiid.s, existingcopper likely will be part 
of the overall broadband soliUioiu particularly for last- and 
second-mile applications, for the next sewral years. 

In addition to bonding ajui loop shortening marginal speed 
improvements and increased stability of service lewis with 
A1)SL2 1 can be acliieved through the use of Level 1 dynamic 
spectrum management (DvSM-1).” DSM-l is phy.sical layer 
network management software that enables reliable fault diag- 
nosis on DSL service. This advancement is available today and 
may increa.so hit-rates by up to in%onADSL2'-.^*. Additionally, 
DSM-l. helps to ensure stability and consistency of ser\ice such 
that carriers can roach the theoretical 4 Mbps even at high take 
rates within a copper-wire binder. 

We model a 12 left DSL network that meets the speed and 
capacity requirements defined in the discussion of 4.Mbps 
downstream r-equirement in Chapter 3. As outlined in the 
network design considerations below, we note network sharing 
in DSL networks does not start until the second mile. The mod- 
eled ADSL2't technology exceeds the speed requirement and 
includes costs associated with loop oonditioningwhen appro- 
priate. In addition, the modeled build ensures that second and 
middle-mile aggregation points are connected to the Internet 
backbone with fiber that can support capacity requirements. 


A fundamental operational principle for DSl, is that all of 
the bandwidth provisioned on the hist -mile connection for a 
given end-user is dedicated to that end-user. 1 Til ike (1 1’C. Fixed 
Wireless, and PON, where the RF spcclrum is shared among 
multiple users of that .spectrum and thus subject to contention 
among them, the last-mile DSI, frequency modulated onto the 
dedicated copper loop and associated bandwidth are dedicated. 
Sharing or contention with other users on the network does not 
occur until closer toward the core of the network, in the second 
and middle mile, where traffic is aggregated (.see Exhibit 4-A[). 
This second- and middle-mile network sharing still occurs in 
all other access network tech iioiogies as well. The Tsjmring’' 
concept is introduced in detail in the capacity planning discus- 
sion in the Network Dimensioning sect ion below. 

The ADSL 2 ^ standard is widely deployed today in telco DSL 
networks and is assumed to be the minimum required to achieve 4 
Mbps downstream and I Mbp-s iip.stroam, The last mile access net- 
work ADS L2+ is defined in ITl.i-T Recommendation G.992.5[l{j, 
The technoU;g>’provides rates of 6 Mbp.« dowmstream and 1 Mbps 
upstream on the longest lo(.)ps of a Carrier Serving Area. (CSA) 
(3.7km orl2kft<)f24.AWG twisted-paircopperloop), with much 
higher rates attainable on shorter l(.)ops.” 

We perform our analysis and cost calculations based upon 
a maximum 12 kft properly conditioned copper loop, Loop 
conditioning costs are applied to those loops that have never 
been conditioned to offer DSL. For example, if the statistical 
model showed any DSL speeds for a given census block, we do 
not apply the loop-conditioning cost since we assume it liad 
already occurred. We believe that o.nly about 1 million homes 
nationwide have DSL available at a speed below the 4 M.bp.s 


£x/!m4-AH: 

Downstream Speed 
of a Single ADSL2i 
Line as a . Funct ion 
of Loop Lengtlf^ 

(24AWG) 

Speed (Mbps) 

10 

5 


0+ -r- ' i 1 -t ^ ^ ^ ' ■■ ^ 

0 1 2 3 4 5 6 7 8 9 10 n 12 13 U 1S IS 17 18 

Loop length (kft) 
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ExhihK 4 AJ: 
Capacity of a 
DSLNelwork 
SimuUaneous 
StreainsofVkieo in 
a DSL Network^’ 


DS-3 backhaul (typical in current networks) 
Fast-E backhaul 


12SKbp5 video 


430Kbp$ video 


rOOKbps video 


1Mbps video 


Percent of subscribers, 100% ~ 384 


Exhibit 4-AK: 
Economic 
Breakdown of 
l2,00()-jboiDSL 


Ongoing Costs 


Revenue 


(in billions of USD. present value) 
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target speed. In the remaining areas, comprising about 6 mil- 
lion housing units, the moded includes loop-conditioning costs. 

We mode! the A1)SL2 • acces.s network such that DSLAMs 
arc connected to the central office and other middle- and 
second- mile aggregation points using fiber optic-based 
Ethernet technology that provides backhaul capacities more 
than sufficient to meet a 4 Mbps dowm and 1 Mbps up end-user 
requirement. Moreover, we eatculale the estimated aver- 
age BllOL per user to be 160 kbps. A typical DSLAM serves 
between 24-384 subscribers. Since Ethernet-based backhaul 
provides a miniimim of 100 Mbps (a.k.a. Fast-E) bandwidth, 
scaling to as much as I Gbps (a.k.a. Gig- E), the middle- or 
second-mile aggregation point has sufficient backhaul capacity 
required to support 4 Mbps down and 1 Mbps up. The result- 
ing capacity of such a DSL network dimensioned with a Fast-E 
backhaul is shown in Exhibit 4- AJ. 

In. a DSL not work with few’er subscribers, as will be the case 
in rural areas with low population density, the fraction of users 


who could simultaneously enjoy video streams of a given data 
rate would go up proportionately. The dimensioning discussed 
above is in contrast to the capacity of the network with conven- 
tional backhaul proMsioningof -1 Mbps in the shared portions 
of the netw'ork for every' 14.5 users.''-' 


Economics 

The economics of the DSI., nehvork depend on revenues, 
operating costs and capital expenditures. Using granular cost 
data from DSL operators and vendors, the model calculates the 
gap to deploy 12 kft DSL to unserved markets as S18.6 billion. 
Exhibit 4-AK show's the breakout among initial capita! ex]ien- 
diture, ongoing costs and revenue. 


Initial Capex 

Initial capital ex 4 >enditures include material and installation 
costs for the following: telco modenr. XI D, protection, aerial 
or buried copper drop. DSLAM, cabinet, ADSL2 < line card, 


Ex/iihii 4-A.L- 
Data Sources Jbr 
DSL Modeling 


MaterialCosts : 

Teico Modem 
For.pOft sizesof 24. -.1,008: 


Wnd^ream filing under Protective Order 


Windstream filing under Protective Order 


DSLAM Unit 


Cabinet 


Windstream filing under Protective Order 


Allocated Aggregation Cost (CO Ear) 


Windstream filing under Protective Order 


ADSL2+ line cards 


Windstream filing under Protective Order 


Fiberoptic cabling 


FTTH Council 


Aerial Drop 


Windstream filing under Protective Order 


Wnd^ream filing under Protective Order 


Windstream filing under Protective Order 


Windstream filing under Protective Order 


Protection 


Wndstream filing under Protective Order 


Copper cable (24 and 22 AWCs) 


Wndstream filing under Protective Order 


Feeder distribution interface (FDD 


Wndstream filing under Protective Order 


Material L^bor Costs 


FDI Splicing and Placing labor cost 


Wndstream filing under Protective Order 


DTBT Splicing and Placing labor cost 


Windstream filing under Protective Order 


Telco Drop and NID labiM-cost 


Windstream filing under Protective Order 


Structure Labor Costs' 


Duct, Innerduct and Manhole labor cost 


Windstream filing under Protective Order 


Loop Conditioning cost 


Wndstream filing under Protective Order 


Poles, Anchor and Guy labor cost 


Windstream filing under Protective Order 


Buried Excavation labor cost under variemst^es of terrain- normal, 
hardrock and softrock 


Windstream filing under Protective Order 
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allocaled aggregation cost, fiber cable up to 12 kft from the end- 
user, feeder distribution interface and droptermmal/1:)uilding 
lermi nal, as well as the engineering costs for planning the net- 
work and tlic conditioning required on loops (i.e., the removal of 
load coils^^ and bridged taps'’’). For a detailed list of inputs into 
our model and the .source for each, please refer to Exhibit 4-AL. 

Ongoing Costs 

Ongoing costs include: replacoinenl capita! expenditures re- 
quired to replace network components at the end of their useful 
lives, network administration, network operations center sup- 
port, service provisioning, field support, marketing and SG&A. 

Revenues 

Revenues are calculated by taking the Average Revenue Per 

User (ARl'U) which varies according lo the level of broadband 

sorv’ice/speed provided as well as whether the bundle of services 
provided iiichides voice, data and video and muttiplyingit by 
the average number of users. For 12 kft DSL, only data ARPUs 
are used as incremental to voice, which is assumed present due 
to the fact that DSL tecluiology utilizes twisted-pair copper 
wires originally installed and used for POTS. 

Satellite 

Broadband -over-satellite is a cost -effective solution for provid- 
ing broadband services in low-density areas. In fact, it could 
reduceby $14 billion the gap to deploy to the unserved if the 
250,000 most-expensive-to-rcach housing units were served 
by satellite broadband. Satellite broadband, as provided by 
next generation satellites that will be launched as early as 20n, 
meets our Broadband Availabili ty Target requirements by of- 
fering a minimum speed threshold of 4 Mbps downstream and 1 
Mbps upstream and BHOL per user of 160 kbps. 

Capabilities 

LSatellile operators are in the midst of building high capacity 
satellito.s that will dramatically augment the capacity avail- 
able for subscribers in the next two years. ViaSat and Hughes, 
for example, plan to launch high-IhroughpiU satellites in 2011 
and 2012, and offer 2-10 Mbps and 5-2.5 Mbps download-speed 
services, respectively. Upload speeds will likely be greater than 
the 256 kbps offered, today, bii t no specific upload speeds have 
been announced, Since satellites are technically constrained 
by ihe total capacity of the satellite (>U>OGbps), operators 
could change plans lo offer customers al least 1 Mbps upstream 
even ifil is not currently planned. Since the next-generation 
salclliles will be able to offer 4 Mbps downstream and 1 Mbps 
upstream, saleililc broadband meets the technological require- 
ments for inclusion in the National Broadband Plan. 


Technical limitations 

Over the last decade, satellite technology has advanced to 
overcome some of the common drawbacks previously as- 
sociated with it. Due to the properties of the spectrum band 
used for this service (Ku band downlink 1 1.7- 12.7 GHz. uplink 
14-14.5 GHz; Ka band dowtjlink 18.3- 20.2 GHz; uplink 27.7)- 
31 GHz), inclement vv'oather can have an effect on service. 
However, the ability to dynamically adjust signal power, 
modulation techniques and forward error correction hav’e all 
reduced degradiition of .service except in the most sov'cre of 
weather conditions. 

Since the satellites are in geosynchronous orbit nearly 
22,300 miles above the earth, there is a round-t rip propaga- 
tion delay of 560 milliseconds- assralated with a typical PING 
(user to ISP and back to user). Recently, integrated application 
acceleration techniques, including TCP acceleration, fa.st-slart 
and pre-fetch, have helped mitigate satellite latency for some 
Web-browsing experiences.’'’ 

De.spite these technological advancements to improve the 
Web-browsing experience, the latency associated with satellite 
would affect the perceived performance of applications requir- 
ing real-time user input, such as VoIP and interactive gaming. 
Not only does this delay have a potentially noticeable effect 
on applications like VoIP, but it would also be doubled in cases 
where both users were using satellite broadband (e.g., if two 
neighbors, both served by satellite VOIP, talkcxl on the tele- 
phone). Given that most voice calls arc local, this could become 
a significant issue for rural areas if all calls must be completed 
over satellite broadband. 

Spot beams 

Broadband satellite.^ use multiple spot beams to provide na- 
tionwide coverage. Spot beams use the same spectrum over and 
over in dif.Terentgeographi.es. providing more total through- 
put for a given amount of spectrum. The multiple re-use of 
frequencies across the coverage area for a satellite provider is 
similar to a a'lilular system that reuses frequencies in a "cell.” 
Furthermore, because a spot beam focuses all its energy on a 
veryspedfie area, R makes more efficient use of the available 
satellite power. 

Nevertheless, a satellite’s bandwidth to an end user is 
provided by and limited to the bandwidth of the spot beam 
coveringthat geographic area as well as the total saUdiite ca- 
pacity. Therefore, potential network chokepoints for a satellite 
broadband network include total .satellite capacity and spot 
bcambandvvidth.®' Each spot beam is designated over a section 
of the United States; once a spot beam is assigned 1 o a certain 
geographic area, it generally cannot be re- allocated, shifted or 
moved to cover another area. 
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With its first leased satellite in 2005) and again with its own 
satellite in 2007. WikiHlue found itself running out of capacity 
ill high-demand regions.'^'* In fact. ViaSat plans to aim band- 
width at exactly the same regions where WildBlue’s capacity 
lias run out.'*^ Maiiy imserved do not live in high-demand areas. 
Thes-e are among the factors that play a role in the capacity as- 
sumed available for broadband as discussed below. 

Capacity 

Proxiding sufficient capacity for a large number of broadband 
subscribers, e.g. all of the un served, may prow challenging 
with satellite broadband. ViaSat and Hughes believe these next 
generation satellites have the capacity tosen'oas many as 2 
million homes cach:'"^ ViaSat has slated on the record that its 
ViaSat- L sateiUtc will be capable of providing approximately 1 
million household.s with Internet access service at download 
speeds of 4 Mbps and upload speeds of I Mbps.^* 

Treating satellite as asub.stitute for Icrrosl rial service, 
however, requires that satellite be able to deliver .service com- 
parable to terrestrial options. Pvactioaily speaking, that means 
that satellite needs to support an equivalent BHOL per user.*^ 
We believe that the satellite industry' could support more than 
1.4 million, subscribers in 2011 (note that this combines existing 
capacity with what is planned on being launched) and a total 
of more than 2.0 raillion .siibscriber.s in 2012 (after the launch 
of Hughes’s next generation satellite, .lupiter). The picture be- 
comes less clear, however, as we look to 2010, when the number 
of subscribers that current and planned .satellites can support 
would decrease a.s demand per user grows. End-user demand 
has been growing at rate's as high as 30% annually.^ 

We make certain assumptions in quantifying the number of 
subscribers that the entire US. satellite broadband industry 
could support with the launch of ViaSat-1 in 201.1 and .Jupiter 
in 2012. As there have been no commitments to launch new 
broadband .satellites after 2012.. we create a. five-year outlook 
on. satellite broadband capacity based on the following a.ssump- 
tions (see Exhibit 4-AM); 

> ViaSat will launch a 130 (Ibps satellite in early 2011.'^ A 
comparable satellite, . Jupiter, will be launched by Hughes 
in 20.12, 


>■ “Total Dovmstream Capacity" is ouVe of ‘‘Total Capacity." 

>■ “Total Usable Downslrt-am Capacits ” foci in 

which includes factors sikH a.'- uiiliVolion and a potential 
loss of capacity from geographic clu'.teriim in whieh a 
non-uniform distribution of subscribers would engender 
certain spotbeam.s to not be fully utilized. 

Busy hour offered load (BHOL) assumption 
Busy hour offered load, or BHOI>. is the average demand for 
network capacity across all subscribers on the network dur- 
ing the busiest hours of the network. Understanding 151IOI. 
is critical for dimensioning the network to reduce network 
congestion. A more detailed discu.ssion on BHUL can be found 
later in the Network Requirements section, but the basis for 
our assumption in satellite is explained here. 

Suppose we want to dimension a network that will continue 
to deliver 4 Mbps. In order to estimate the BHOL for such a 
network in the future, we fir.«t note that average monthly u..s- 
age is doublingroughly every three years, based on historical 
gro-iAdh.^ There is a significant difference between average 
usage and the typical user’s usage with average usage heav- 
ily influenced by extremely high bandwidtli users. Next, i t 
becomes crucial to pick the right starting point (i.e., today’s 
BHOL). As the mean user on terrestrial based services is 
downloading roughly 10 GB of data per month, busy hour loads 
per user for terrestriai networks translate to }!.!. kbps busy 
hour load, assuming that 15% of traffic is downloaded during 
the busy hour. Terrestrial-based service.s like cable and DSL 
experiencing busy hour loads of close to 111 kbps today form 
tlie "high, usage” casein Exhibit 4-AN. 

If we exclude the extremely higli-bandwidtli u.sers, the aver- 
age user downloads about 3.5 GB/mo:n.Lh, which undei' tlie same 
assumptions for the bu.sy lunir would translate to 39 kbps busy hour 
load. 'I'he “medium usage” citse in Exhibi t 4-A.N talces the 39 kbps as 
a starting })oii\t and g^'ows to 160 kbps in. 2915; i t i.s tl vis case that we 
use for our analysis of satellite as well as other networks. 'Hie “low 
usage” case assumes a user dmvnioads 1. GB/mon th, wliich translate-s 
to 11 kbps; that is ixuighly whal levtil of seiwice satellite providers 
offertoday of 5-10 kbps.’’ l.'sing 1 1 kbps as a slarlii.ig point, the “low 
usage” case applies the s;une gixnvlh rate as the medium and high 
usage cases. Exhibit 4'ANsufnnKu-izes the three usage ca.ses. 


ExMM 4-AM: 
Availahk Satellite 
Capacity Through 2015 


•Year ' ■ ' ■ ' ■ ■■■ ) 

'"2669' 

,2010 : 

2011 

2012- 

2013 , 

2014 , 

' 26 lsV 

Total Capacity (Gbps) 

35 

35 : 

165 

295 

295 

295 

295 

Total Downstream Capacity (Gbps) 

21 

21 : 

99 

177 

177 

177 

177 

Total Usable Downstream Capacity (Gbps) 

19 

19 

89 

159 

159 

159 

159 


9 0 PE!> 


.Eu.ti, COX1 xt o\ ic-'.'.rroN.s commission 


W W W .r-UQ AD B .A N » . <? O V 




243 


OBI TECHMt. A! ! w*i 


One reason why the !H lOL-per-user might be lower for 
saleHile: satellite operators’ lair access policies, which are es- 
sentially usage caps, and a degree of seif-selection in those who 
choose satellite-based broadband. Ilovvewr. inaworldwhere 
users do not self-select into satellite, it is far from certain the 
extent to which these reasons will still be valid. 

Using the above-mentioned assumptions under the “me- 
dium usage” case, the satellite industry could support nearly 1 
million subscribers by 2015 (see Exhibit 4-AO). Note that each 
successive year, the satellites can support fewer subscribers 
due to the doubling of the BHOLe\’ery fewyears noted abow. 
Each next-generation satellite can support approximately 
440,000 subscribers using the usage forecast for 2015. Given 
tbal the satellile industry in the United Stales currently sup- 
ports roughly 900,000 subscribers, this' presents a potential 


difficultyinmeetingthe needs of the industry’s current 
subscriber base, plus new net additions. If satellite broadband 
is offered at a level of service comparable to that of terrestrial 
broadband under the “medium usage” case and Bf TOL growth 
continues, satellite providers will need to devote significant 
incremental capacity' to their existing customer base. 

Since satellite protaders today offer BIIOL of between 5 kbps 
and 10 kbps/''* our terrestrial-based BIIOL assumptions would 
represent a marked increase in the service level of satellite 
providers. ViaSat has said on tlu‘ record that its ViaSat- L will 
support a “provisioned bandwidth” (a concept very similar to 
busy hour load) of 30-50 kbps.’’^' However, satellite operators 
may not be planning for yearly growth comparable to historical 
terrestrial rates. Thus, despite the srowih in satellite capacitv 
betw'een2010 and 2012. the number of subscribers capable 


■'^ar 

'.'2<50'9 

,2010 

• 201V: 

••'2012': 


2014 

2015 

Busy Hour Load (Kbps) ;* 27% growth y-o-y 








Low usage 

11 

14 

18 

22 

28 

36 

46 

Medium usage 

39 

49 

62 

79 

100 

126 

160 

High usage 

111 

141 

178 

225 

285 

360 

455 


Exhibit 4 -AO; 
Satellite Capacity 
Eased on. .Low, 
.Medium and High 
Usage Scenarios 


"" ■" Low usage 
■ Medium usage 

High usage SubscHbtsrcapacity 

Millions 



{in Gbps) 
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nfbeini' sup[!(irl<-'d wilh our assumptions starts to fall quickly near $10 billion, including the cost of up to .16 next-generatio?! 
after 20 12. absent additional satellite launches. Due to the lim- satellites as well as the CPE and installation for each end-user, 
ited (.apacity. we do not a-.^ume satellite in the calculation of assuming the “medium usage" scenario. Timing may be an 

the iiap li'Aure ors2:!.." billion, but xve have contemplated a case issue if satellite broadband were deployed as tlie only means 
in wlrich 2.o(>.f)00 of today’s unserved subscribe to broadband of reaching the unserx'cd. as a next-generation satellite takes 

over satellite.'*-' approximately three years to build.'**’'' 

IfsateJHle is used to serve the most expensive 250,000 of the un- Additionally, w'ith eacli satellite capable of supporting 

served liousuig units, it will reduce the gap. Some 250,000 housing roughly 440,000 subscribers using our assumptions, satel- 
Linils represent 3..5Cc ol al! unserved. <0.2% of all U.S. households, lite operators could be forced to potential ly more than double 
and account for 57%. or $lo.4 billion, of the total gap. Exhibit 4-AP their current monthly subscriber tees, which today range from 

shows the remaining gap ifsateUile is used loser\'ethemoste5q)en- $60-80 per month, in order to maintain the same return on 
sive census blocks containing a total of 250,000 subscribers. investment as today, 

The map in Exhibit 4-AQ identifies the location of the high- Thecost-per-subscriberis driven by the high up-front costs 
est gap cen.su s blocks with a total of 250.000 housing units that associated with building and launching asalelHle. As capacity 
we assume are served by satellite in Exhibit 4-AP. required per-subscriber increa.scs, the number of subscribers 

that each satellite can support drops. That drop, in turn, means 

Economics that there are few'cr subscriber.* over whom to amortize high 

Nearly ail of the co.sts for satellite broadband are fix'cd and fixed costs. Thus the average cost-per-siihscrihor increases, 

upfront with the development, con.stnictioji and launch of the creating less favorable economics over time or requiring higher 

satellite. .Each next-generation satellite costs approximately monthly foes to be charged to the end-user as described above. 

$400 million, which includes .satellite construction, launch in- f>en w'ith greater efficiency of planned satellites like 
surance and related gateway infrastructure."*’- Operating costs ViaSat-1 or .Jupiter, w’hich provide more capacity per launch, 
for a satellite broadband operator are typically lower than for a the average capex-per-subscriber will only grow with the 
wired network p]*ovider. Because a single satellite can provide increase in effective load-per-user. Sec Exhibit 4-AR, which 
coverage for the entire country with the exception of homes on show's the average capex per subscriber at various levels of 
the nor th face of mountains or with dense tree cover, the cost of monthly usage. The levels of usage correspond to tlie low, mc- 
satellite broadband remains constant regardless of household dium and high usage cases described above, 
density, which makes it a great option for remote areas. In Exhibit 4-AR. the capex of a satellite (including build, 

However, duo to the capacity con.straints of each satellite, launcli and insurance), the as,sociated gateway infrastructure 

and the growth in use discussed above, satellite operator.* likely and the CF’E is divided by the number of subscribers, depend- 
needto continue adding new satellite.* over lime. Estimates ing on the usage characteristics, Note that the average cost 
of the initial capital expenditure to provide all 7 million of the calculation may in fact overstate the true cost of a given sub- 

unsei-ved housing units using satellite broadband service arc scriber over the lifetime of the satellite. 


Exhibit 4 -AP: 
Eamomicsof 
Tenvstrially Seiycd 
if Most .Expensive 
-Housing Units are 
Served with 
SateUiEP^*'' 


Ongmi^Costs TotafCost Revenue 
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Buy down 

Due lo the relatively high price of satellite broadband service, 
there maybe a need for a subsidy of the monthly ARPU for 
those served by satellite broadband. Current ARPU for satellite 
broadband is generally .S60-80 per month depending on speed 


tier, service provider and choice of whether to purchase CPE 
upfront orpay a monthly fee for it.'"’' imr illustrative purposes, 
assuming a starting point of $70 per mcnith, end-user support 
to reduce the price to $33 monthly would cost $103 million an- 
nually (250,000 people x $33 difference in ARPU x 12 months). 


HxhiMt 4'AQ: 

Location of Highest-Gap Housing Units 



Alaska Hawaii 
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Over 20 years, discounting at lL2o% , the present value of this 
amuiai amount is over SHOO million. 

As di.se ussed above, if satellite operators were to a,ssume a 
higher use case to provide a level of service comparable to ter- 
restrial providers and to double their price to en.sure consistent 
return ou investment (note that the ability to generate enough 
cash Oow affects their ability to finance future satellites), the 
required subsidy would qrovv proportionately. Assuming a con- 
templated starling price ol H 120. the subsidy required would 
be S2;io million annually ( 250.000 people x S85 difference in 
ARPU X }2 months) to yield an end-user price ofS35. Over 20 
years, the present value of this annual expenditure is roughly 
S2hili!on. 

Despite these challenges, we believe that satellite can 
still provide an economically attractive sendee for some, 
and that satellite providers can be an alternative to ter- 
restrial providers, both wired and wireless. However, as wc 
explain further in Chapter 3, uncertainty- principally about 
the optimal role satellite might play in the disbursement 

process has led us to not explicitly include satellite in the 

base-case calculation. 


ExhibiMM 

SatellUe Capex per Subscriber Aveixigecost/POPai Scale 
$3,500 - 

3.000 - 

2.500 - 

2.000 - 

1.500 " 

1-000 - 

SOO -1 


Low usage Medium High usage 


TECHNOLOGIES NOT INCLUDED IN THE BASE CASE 
Fiber-to-the-premlses (FTTP) 

Fiber-to-the-premises (FTTP) offers the greatest potential 
capacity of any* of the technologies considered, making it the 
most future-proof alternative. The tradeoff for this is- the addi- 
tional construction co.st incurred to extend fiber all the way to 
the premises, making FTTP the mo.st eapilal-intensivc solution 
considered. On the operational side, the extension of fiber en- 
ables the removal of all active components in the outside plant, 
providing FTTP with a. substantial operational savings over 
competingtechnologies with active electronics in the outside 
plant.“® However, in unserved areas in parlicuiar, these savings 
are insufficient to overcome the initial capital expenditure bur- 
den, making FTTP the solution with the highest lifetime cost 
and the highest investment gap. 

Capabilities 

There are three basic types of FTTP deployments; point-to- 
point (P2P) networks, active Ethernet networks and passive 
optical networks (PON). PON makes up more than 94% of the 
current residential FTTP deployments in the United States.^” 
PON has the advantage ofoffering lower initial capital expen- 
diture requirements and lower operating expenditures relative 
to P2P and .Active Ethernet deployments, respectively. As such, 
our analysis utilized PON as the modeled FTTP ne twork. 

Exhibit 4-yVS shows the capabilities of the varieties of PON 
currently in use in the United Stales.^''* 

While the majority of homes currently passed by FTTP de- 
ployments in the United States are passed by BPON networks, 
more new deployments are utilizing GPON.'”''’ PON is a shared 
medium., meaning that a portion of the access network l•unnil 1 g 
between the headend and the passive optical splitter is shared 
among multiple end-users. 

Typical IX)N deployments share a single fiber in tire feeder por- 
tion of the access network lunong 32 end-users, See Exhibit 4-AT. 

For BJ'ON. this fields a fully distributed dowmstrea.ni capacity of 19.4 
Mbps and upstream capacity of 4.8 Mbps pei* end- user. For GPO.N, 
these capacities increa.so to 78 .Mbps downstream and 39 Mbps 
ufstream. /As these speeds do not factor in any oversubscription, with a 
reasonable o%=ersubscriptionof an operator with either a Bl-*t')N 

orGPONdeplt)>TOent could easily offer its customers a product with 
download speeds exceeding 100 Mbps, far exceeding wliat we antici- 
pate being required in the foreseeable fulunj.^’^ Assuch, FTTP clearly 
is acandidate from acapability .standpoint for delivering bmadband to 
theunserv'ed. 

Future PON architectures 

PON architectures continue to evolve. The full standard for the 
next evolution of GPON is expected to be ooinpietcd in .lune 
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2010. wilh deployments .starting in 2012. U will offer down- 
load speeds of 10 Gbps and upload .speeds of 2.5 Gbps and iO 
Gbps, and it will be able to coexist on the same fiber as GPON. 
Deployments of the next evolutioii of EPON could even predate 
those of GPON. offering download speeds of iO Gbps and up- 
load .speeds of] Gbps and 10 Gbps. See Exhibit 4-AU. 


Beyond these near-term .standards, numerous long-term 
ideas are being presented. For example. Wave Division 
Multiplexing PON would replace the splitter with an arrayed 
■wave guide and utilize a different wavelength for each end-user. 
This ■would effectively eliminate the sharing of the fiber in the 
second mile that takes place with existing PON varieties, en- 
abling dedicated end-user capacities of 10 Gbps or more. 


1 

BPON 

EPON 

GPON- 

standard 

ITU-T G.983 

IEEE 802.3ah 

ITU-T G,984 

Bandwidth 

Downstream up to 622 Mbps 

Downstream up to 1.25 Gbps 

Downstream up to 2.5 Gbps 

Up^ream up to 155 Mbps 

Upstream up to 1.25 Gbps 

Upstream up to 1.25 Gbps 

Downstream wavelength(s) 

1490 and 1550 nm 

1550 nm 

1490 and 1550 nm 

Upstream wavelength 

1310 nm 

1310 nm 

1310 nm 

Transmission 

ATM 

Ethernet 

Ethernet, ATM, TDM 


Exlnbil 4-AT: 
Passive Optical 
Network (PON) 
FTTP . Deployment 


■ Central OfflofeA 

Headend 





h 


O 







Cost to Pass Cost to Connect 



lOGGPpHi'SffiG 

TOG EPON , r 

Banowiotn 

(upstream/downstream) 

10/25 Gbps or 10/10 Gbps shared 

10/1 Gbps or 10/10 Gbps shared 

Positives 

Compatible with existing GPON 

first completed 

Key challenges 

10 Gbps upstream not viable for single-family 
units 

10 Gbps upstream not viable for single-family 
homes; 1 Gbps upstream too little bandwidth 
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FTTP economks 

To build FTTP to deliver broadband lo the 7 million housing 
units that are classified as un served (at a broadband defini- 
tion of 4 Mbp.s download and ! Mbps upload) would lead to an 
investment gap or.S62.1 billion. 

The initial capital expenditure averages out to be slightly 
more than 85,000 per premises. This initial capex value com- 
prises two pieces; the cost to pass a premises and the cost to 
connect a premises. (These costs are detailed in Exhibit 4- AV.) 

The cost to connect a premises is the .smaller of the tw’o 
charges, typically averaging aboii t S650-8750/premises.^^"’ Tlie 
cost lo connect is entirely success-driven and consists of the 
installation of tiie fiber drop and equipment at the customer 
premises. Making up the bulk of the 85.000 initial capex cost 
oi'a FTTP deployment is the cost to pass a promises; this is 
the cost lo build the fiber network distributed over the prem- 
ises capable of being serviced by the network. Cost-to-pass is 
typically spoken of in terms of all premises passedby a FTTP 
deployment, but the more meaningful number is cost-to-pass 
per subscriber, which takes into account penetration rate. Wth 
fiber installation costs ranging between 810,000 and 8150,000 
per mile, depending on a variety of factor-s including deploy- 
ment methodology, terrain and labor factt)rs,^’‘’ the cost to pass 
is highly son.sitive to penetration rate and household density. 

Using several data points provided by existing FTTP 
providers, we are able to establish the following empirical rela- 
tionship between the cost-to-pass for a FTTP deployment and 


household density, using standard curve-fitting techniques^'’ ' 
(see Exhibit 4-AW): 

Cost per home passed ■■ 8701. .59 e (s-avucutoh-acicinisny.; 
where Household density is in home.': per square mile. 

As one can see, the unserved segment .starts to intersect the 
cost-to-pass curve just as Uie curve starts to steepen significantly. 
At about 10 households per square mile, the cosl-per-prcmises 
passed is slightly jess than SI,6f)0. Halving tiie density lo five 
housingunits per square mile more than doubles the cost-to-pass, 
to more than $3,600. At this level, factoring in average broadband 
penetration of roughly 65% and including the cost to connect each 
premises yields a cost -}>er-.subscribcr in excess of 86,000. Due to 
the low densities oftheiinserved segment and gicen the ciirreni 
expectation ofbandvvidth deiui-md over the coming years, even 
with an optimistic scenario for increasing broadband adoption, 
FTTP maybe prohibitively expensive w'hen aUeniative technolo- 
gies can also meet bandwidth dcmand.s. 

The final category of costs is one where FTTP hoicks a 
significant advantage: the cost-lo-serve. By extending fiber 
all the way from the serving office or headend lo the customer 
premises, an FTTP network eliminates the need for any active 
components in the outside plant. This can reduce ongoing 
maintenance and support expenditures by as much as 80% 
relative to an HFC plant.'"^ However, on a monthly basis for a 
typical scale network deployment, this .savings amounts to just 
a few dollars per subscriber, and as such is generally insu ffi- 
cient to offset the initial capital expenditure burden. 


Exlnhn4-AV: 

Breakout of FTTP Gap 








Initial Capex Ongoing Cost 


Revenue Investment Gap 
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FTTP Deployment 

TIk infi'i-rnaliun above can be displayed ina simplefinan- 
X lal iivhK i th.d c.m lie used to easily estimate the viability of a 
FTTPdepii'\ meiit in addition to the model that calculates the 
cost iiJ'IIk MUcstment gap across the country. See Exhibit 4-y\X. 

First, con'idcr cnsj; per home jiassed. In this example, we use 
sHrif), a \oiiu- that would cover roughly 80% of the United States. 


Factoringin a 40% penetration rate, a value taken from the high 
end ofVerizon’s publicly stated 2010 target rale for its competi- 
tive deployments^^' we get a .‘*2,12.0 cost-to-pass per subscriber. 
Addingin the cost-to-coimecl, inOated to account for churn 
and equipment replacement over the life of the network, w'e get 
a rough estimate ofS3,22i> total investment per subscriber. At 
this level, an operator could succeed with a monthly Kl’ITD.A of 


I ''■•IK-' lU 
Cost to Pass with 
FTTP by Density of 
fIomes“^' 



(USD. pres«nt value) Household density (HH per miO 


Curve fit to provide cost for any density 
R» s 0.992 
Readjusted 3 0.990 


Exhibit 4-AX: 

Sirnpie Financial Mode! 
to Calculate Breakeven 
EBITDAforFTTP 


Cost per home passed 
Take rate 
Plant cost per sub 
Cost to conncct/maintain 

Total capex persub 

Profit for NPV = 0 (ov^ 20 years) 
Taxes beC 20% effective rate) 

PV of EBITDA required 


EBITDA per month 
(.a 10% WACC over 20 years) 
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•'>4-2 50 'inh'-oriHtT.o vnluf (hjl is roughlyinltne with estimates 
ui margins lor some oi thi- larut.sl prondersinthecountry. 

\c\l. wo lakiilate lln- <.<ist io deploy FTTP in each county 
in Ihe coun 0 -\ usmg the eurve fit calculaied in Iixhibit4-AW. 
Applying that cost to t lie linanciai motieJ laid out in Exhibit 4- AX, 
oiH c,cn caleidak' llu KBlTDArcqiured foi'FTTP to break even 
in each coimtv: !he results are shown in Exhibit 4-AY. Note that 
a successful FTTP entrant would need to have roughly $38 in 
montlilv HlllTDA from each customer at the assumed 40% take 
rate to provide relurn.s to capital in the denser half of the country. 

It is important to note that for an incumbent, much of the 
revenue associated with a FTTP deployment cannibalizes its 
existing revenue. As such, an incumbent telco would only want 
to factor in the incremental revenue offered by a FTTP deploy- 
ment, namely additional data revenue and video revenue. This 
has the effect of significantly reducing the viability of FTTP 
deployments currently for many incumbent pnmders. 


Due lai^ely to this cost structure, tlrere have been few large in- 
cumbentprovidersoverbuildingliieir existing footpnnls with FT'fP 
To date, the bulk of FTl’P doplovinonts irave been driven by a single 
RBOQ Verizon, w'hich has deployed FTTP in the denser, subur- 
ban and urban areasin its foot jiriiit. and by Tier 3 llJvCs. Cl JiCs. 
municipalities and other small providers. 'I'liese providers liaw 
deployed FTTP in areas that are less densely populated than those 
ofVerizon, but they have been able to largely replicate the KBOCs’ 
cost structure byachie%ing an average penetration rate that is nearly 
double that of the RIKX.' (54% \'s. 30 FAT' 

3,000-5,000 foot DSL 

Despite providing faster broadband speeds than 1 2 left DSl. and 
being capable of delivering video services, DSl., over loops of 
3,000 (3 kft) feet or 5.000 (5 kft) feet has a liigher investment 
gap when providing broadband services in low-densily un.served 
areas. DSL over 3-5 kfl loop.s delivers broadband speeds well jti 


ExhiMt 4-AY: 
Esitmated Monthly 
EBITDA Required 
to Bmik I!S>enonan 
FTTP Build Across the 
Country‘s 


j Estimate of 

Uns«rved j 





H 


0% 20% 40% 60% 80% 100% 


ftem ' , ' ' Vj 

Source 

Optical light terminal (OLT) 

Calix protective order filing 

Fiber distributiwi hub (FDH) 

FTTH Council 

optical splitter 

FTTH Council 

Fiber drop terminal (FDD 

FTTH Council 

Optical network terminal (ONT) 

FTTH Council, Calix protective order filing 

fiber optic cabling 

FTTH CtMjndl 

aerial placement 

FTTH Crntncil 

buried placement 

FTTH Council 

operating/maintenance expenses 

Hiawatha Broadband protective order 
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excess ofthe 4 Mbps downstream and .1 Mbps upstream target. 
However, due lo the cost of driving fiber an additional 7.000 to 
9,000 feel closer to the end user, 3 kft DSLandS kft DSL are 
more cosily solutions than 12 kft DSL ami thus, have higher 
im'eslment gaps than 12 kft DSL in all unserved markets. 

CapabiSities 

1 ■ 'vei- ]( •' >ps of : ; kt‘( or .1 k!'t ivpicaily uses VDSL2 technolo^', 

wiucii was first standardized in 2006 and us-es frequencies up to 30 
MHz. While there maybe some VDSL technologj’ still being used 


tod^^ many operators are replacing it with V1‘)S.L2. Therefore, we 
will examine the capabilities of VDSi,2 technology at 3 kft and .5 kft. 

VDSL2 can provide 35 Mbps downstream and 6 Mbps 
upstreamovorSkft loops, and it can provide 20 Mbps down- 
stream and 2 Mbps upstream over 5 ki'l loops. As VDSL2 over 
24 AWC wire provides rates well above 4 Mbps downstream 
and 1 Mbps upstream, the teehnolngymeets the speed require- 
ments for broadband service. Exhibits 4-LA and 4-f3B illustrate 
how loop length affects speed for VDSL2. Of cou rsc, speeds 
realized in the field arc heavdly dependent on plant quality; so 


Kxhibil 4- BA: 

DownMreain Speed 
of a Single VDSL2 
Line al V’drious 
Loop. Lengths 

^ 60 
i 50 

■s 

30 
20 
10 

0 -h 1 1 1 ; 1 T- i i 1 1 

0.0 O.S 1.0 1.5 2,0 2.5 3.0 3,5 4,0 4,5 5,0 


100 

90 

80 

70 



Loop length (kft) 


Exhibit so •• 

Upstream Speed of a 
Single VDSL2 . Line 
at Various Loop 40- 

Lengths’^ 

^ 30- 

I 

!■ - 
15 - 
10 - 
5 - 

0 4 t — — i i 7 7 1 ! T- ■ ■ ; I 

0.0 05 1.0 15 2.0 25 3,0 3,5 4.0 4,5 5.0 

Loop length (kft) 
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anydegradalioa in Ihe copper plant will lead to lower speeds 
for a given loop length. 

In this case, 24 AW(1 wire is assumed with no bridged taps. 
Performance with 22 AWGAvire, which is often used in rural 
areas, would yield higher bitralos. while use of26 AWG wire 
would yield lower rate.s. 

I’or VDSL2, performance can !)e iiu proved tlirou^i vector- 
ing. bonding or a combination of the two. Vectoring or Dynamic 
Spectrum Management level 3 (DSM-3), has showm improved 
performance in lab tests bycanceiingmostofthe crosstalk 


between\T)SL2 lines sharingthe line bind i ind i' eun cntlc 
being tested in the field. The bon(im,ol ioiiji- isMunin.., there ire 
two copperpaire available, would t. n ihli the d nsbiin., < t th ep ed 
achiex’ed to the end-user, .'\eombm iti mol \eet( niu md h nd 
ing could produce dowtislTe iin speeds < \ e i -.oo Mbps il I ih -md 
fieldtestsprovesuccessful. Fxhibits 4 HC ind4 [>D I'UieP Ui tlie 
performance of bonded and vectored V l.)SL2- 

Operators who has'e shortened loops trom 12 kit to .>-5 kit 
and currently use 'V'DSL2 techneilogv'have seen DhL technol- 
ogy offer faster speeds in the past decade.'— Current and liiture 


Exhibit 4' BC: 
Downstream 
SpeedofVDSL2 
Variants^-' 



Exhibit 5-BD: 
Upstream Speed of 
VDSL2 Varianis^^'- 
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technology iinprovements, such as the three levels of DSM. are 
likely to continue to improve speeds as well as the stabilifyof 
the ser'v'ice provided. Ihjrlhcr development of and investment in 
these improvements, along with bonding, are likely due to DSL’s 
prevaieiice worldwide. 

We model the \d}SL2 access network in a similar fashion 
to the ADSL2 *• network described (sec above for details). In 
essence, we assume VDSL2 DSLAMs arc connected to central 
office and other middle- and second-mile aggregation points 
with fiber-optic-based Ethernet tecbnologyproviding backhaul 
capacities that are more than sufficient to meet the end-user 
requirement. Costs associated with loop conditioning are in- 
cluded when appropriate. 

Economics 

Like those of the 12 kft DSL network, the economics of the 3 
kft DSL and S left DSL networks dcj^end on revenues, operating 
costs- and capital expenditure. Usinggranular co.st data from DSL 
operators, the model calculates the investment gap to deploy 3 
kft DSL to unsevved markets as $32.7 billion and the investment 
gap to deploy 3 kfl DSL to unserved markets a.s S39.2 billion. The 
total, gaps for 3 k.('t and 5 kft DSL are inore than twice as costly 
as the respective number to deploy 12 kft DSL lo Ihcunservcd, 
despite 3-3 kft DSL earning nearly 3x the revenue of 12 kft DSL 
because their AR.PUs include video as well as data. Tlie cost dif- 
ferential is mainly driven by the high cost of driving fiber closer 
to the end user, less so by tli.e higher cost of VDSL2 technology' 
versus ADSL2 1 technolf)gy. 'fhe following waterfall charts show 
the breakout among initial capital expenditure, ongoing costs 
and revenue. See Exhibits 4-B,E and 4-BR 


Initial Capex 

Initial capital expenditures include material costs and instal- 
lation for the following: telco modem, NID, proteciion, aerial 
or buried copper drop, DSLAM, cabinet, VDSL2 line card, al- 
located aggregation cost, fiber cable up to 3 kfl or 3 kft from the 
end-user (respectively), feeder distribution interface and drop 
terminal/’building terminal, as well as the engineering costs for 
planning the network and the conditioning required on loops 
(i.e., the removal of load coils and bridged taps). 

Ongoing Costs 

Ongoing costs include replacement capital expenditure re- 
quired to replace network components at the end of their useful 
lives, network administration, network operations center sup- 
port, serrice provisioning, field .support, marketing and SGitA. 

Revenues 

Revenues are calculated by taking the ARPU wiiich varies ac- 

cording to the level oCbrfjadband service/speed provided as well as 
whether the bundle of services pr<.)vided includes voice, data and 
rideo— and multiplying it by the average number of users. For 3 kft 
and 5 kft DSL, data and vddeo AllPl’s are used as the incremental 
serrices to voice, which is assumed present due to the fact that 
DSL technology utilizes the twisted ]iair of copper wires originally 
installed and used, for POTS. VnSL2’s higliei- speeds at 3 kft. and 
5 kt't coul.ll support' both video and. data, al thougli not ail real- 
world operators of VDSL2 choose to ofler both services today. 

'Hie addition of video revenue is not enough to compensate for the 
incremental invest:ment required to drive fiber withi.n. 3 left and 5 
kft of the end user for the unserved. 


ExlubU4SE: 

Breakout of S,()00-Foot 
DSL Gap 
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Materia! and labor costs for 3 kt't and 5 kft DSL are the 
same as for 12 kft DSL except for VDSL2 line cards, which are 
sourced from a Qwest filing under Protective Order. 

15,000 foot DSL 

DSL over loops of 15.000 feet (15 kft) i.s a very co.st-effective 
solution for providing Internet access in low-density areas but 
fails to meet the Hroadhaiid Availability Target. 

Capabiliiies 

DSl. over 15 kft loops typically u ses.'\DSL2/ADSL2+ technol- 
ogy. ADSL2' over 24 AWG wire provides rates of 2.5 Mbps 
downstream and 600 kh])s upstream: therefore, the technology,' 


does not meet the speed requirements for broadband service 
under the Broadband .M-ailability Target. Refer to Exhibit 
4- AH in the 12 kft DSL section ftir a further understanding of 
how downstream speed varies with loop-length distance. 

Hybrid Fiber-Coax Networks 

The focus in this section will be on high-speed data connectiv- 
ity pro\ided by hybrid-flber-coax (HFQ, or cable, networks. 
Well look first at the capabilities of II F'C network.s. then at the 
economics of these services. 

Our analysis indicale.s that the capabilities of IIFC networks 
far exceed end-user speed and network cajiacity- requiresnent-s, as 
shown above and in the National Broadband Plan. Tliereforc, by 


Exhibi(4IiF: 

Breakout of 5, OOO-Foot 
DSL Gap 
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di-finili )n hi HKs wilhin tht. llf C lootprlntare considered sen'ed. 
ill \\i.\ t thi. uns stmi-nl „ipl<idi.|)!oyHFCnetworksin«nserv'ed 
II Is ix- 1 ii Ih ih u IP''! nr tncd wireless as noted above. 

1 iK rtL ii ihiqiilN illIIC nt-tv.orksthatcanprovidehigh- 
si-<i_i.d hi o ulb ind Kccss IS I tuniendoas asset that puts the 
i niti d ''I iks in ? uniqin. position ir.iong other countries. HFC 
iKtu ik'Ut; iiniliiih I'-siencd to deliver one-wayvideo, but 
hnc l\td M-i tinis to illnv two-way transmission of data 
and voice in addilinn to video. 1 odaY> cable systems pass roughly 
‘U)'’ )fl s ]i uisihoidswilhhiuh speed data seiwices; in addi- 
tion. more than 90';'c. of homes are passed by cable plant, with 
"!)'■ of Ih )sc homes ( iking it It ist haste cable video ser\’ice, 
thereby amounting to 6d million subscribers.^^' Some 52% of 
broadband .subscribers in the United Stales subscribe to cable- 
based seiw'ice, the second highest rate among OECD countries.^^'' 

History 

When cable system.s w^ere initially constructed, the indus- 
try was highly (ragmented, with many small firm.s operating 
networks in local markets. Today, there is very little owrlap 
in cable networks because, in most markets, cable operators 
received exclusive rights to operate in their geography in the 
form, of a franchise agi’eement granted by local franchising 
authorities. It is important to note that cable companies have 
not been subjected to ttie same network-sharing or carrier-of- 
last-resort obligations as the telephone companies: however, 
cable companies do not receive Universal Service Fund (USF) 
monies to offset the costs of constructing and maintaining 


4-S.H: 

BwaknU of Cable Covenige Shan^ of Homes Pam^l 

by Cable Companies 



Numbers do not sum to 100% due to rounding. 


their networks. Maintaining one network per geographic area 
greatly reduced the netw'ork co,st-per- subscriber, which, along 
with having monopoly or ncar-monopoiy conirol over the video 
market, has; allowed these networks to be successful in the face 
of large up-front capex requirements. 

Due to the complementary natui o oi loi'tpi mis and st lU 
advantages in cf>ntenl acqui.sition. the cable industry has 
experienced significant consolidation mer the veai s k'dav 
there are almost 1,200 cable system opciatoi shut i' ^huw n 
in Exhibit 4- BlI, the top five companies pass o) homos 
passedby cable video service. ^ 

Cable MSO.s have spent S 161 billon from 1906-2009 on 
capital expenditures; in part, this was used to enable broad- 
band capabilities.'^’^ Cable systems wa're originally constructed 
to provide one-way video signals, so customers initially could 
not send information back through the netwa>i-k. In t he early 
deployment of cable (J950s-1970s). the networks were known 
as CAIW (Community Antenna Television) and were built to 
provide TV and radio services. The network was designed to 
support ali-analog, one-way transmissions from the commu- 
nity satellite antennas (cable hcadend-s) to end-user televi-sions 
over coaxial cable. 

In the 1990s with the advent of the Internet and pa.ssage 
of the 1996 Telecommunications Act, cable companies began 
upgrading their networks to provide the two-way transmission 
capabilities required for Internet data traffic and telephony 
in addition to TV/radio .signals. The network needed to be 
reengineered to handle Iw'o-way transmissions of digital com- 
munication signals and upgraded to handle higher capacity 
demands. The original “tree and branch” architecture of cable 
systems was ideal for transmitting TV signals from the head- 
end to the home television. However, video transmis-sion over 
coaxial cable was still susceptible to noise and interference and 
required amplifiers, line extenders and other active electron- 
ics to ensure that the signal would reach ejid-user TV sets with 
acceptable quality. Unfortunately, these active electronics a) 
were not capable of passing signals in the upstream direction 
and b) were ollen not spaced properly within the cable plant for 
upstreatn transmission. As a result cable companies invested 
in HFC upgrades throughout the 19908 to overcome these 
problems. Such upgrades were seen as attractive since millions 
of homes w'ere already “wired" with high capacity coaxial cable 
and the revenue potential of triple play services created a. com- 
pelling business case. Exhibit 4-Bl illustrates some oxaraples of 
the infrastructure upgrades required for MFC networks. 

Steps to upgrade cable networks for broadband; 

)► Invest in fiber optic cable and opiic/electronics to replace 
and upgrade coaxial cable for capacity purposes 


r ILWER 


.At COMMUNTC.ATIONS C O MM t S.S I ON 


THE BROA.UBA.N 


t03 



256 


i> ' u X ' " \ i; NO, I. 


>■ Replace and redesign headend equipment, line transmis- 
sioii equip m on 1. set Inp boxes to allow for two-way data 
transmission, and add DOCSIS modems 
> Deploy telephone switching equipment and interconnec- 
tion facilities to provide VoJR services 
>• Develop the technology and equipment necessary for more 
sopliisticated network management and control systems 
>■ Implement the back-office, billing and customer service 
platforms necessary to provide the standard triple play 
scinices common omoiigcable operators today 

Capabilities 

Cable c(impanies coupled their investments in two-way up- 
grades with a standardization effort. Cable-based broadband 
relies on Data Over Cable Service Interface Specification 
(DOSCIS). The first release of DOCSIS was in 1997, with 
DOCSIS 2.0 released in 2001 and the third-generation stan- 
dard (i.K.)CS IS S.O) now being deployed widely. DOCSIS 2.0, 
currently the most widely deployed, provides up to 36 Mbps 
of downstream bandwidth and up to 20 Mbps upstream, while 
DOCSIS 3.0 provides up to 152 Mbps of downstream band- 
width and up to 108 Mbps of upstream (with four bonded 
channels).*’^'’ 

As noted above, cable systems pro^^de shared bandwidth in 
the last mile, witli multiple liomes sharing a fixed amount of 
bandwidth at a single node, Ultimately, bandwidth-per-customer 
is driven both by the number of customers (and their usage) per 


node and the total bandwidth available per node. Given typi- 
cal busy-hour usage rates (see Network Dimensioning .section), 
users on a DOCSIS 2.0 system can receive up to 10 Mbps;'"'' 
under DOCSIS 3.0, that number will increase substantially to ">() 
Mbps.‘®^ Actual figures, however, depend on a large number of 
vwiables, including not only the DOCSIS specification, hut alst) 
spectrum allocation and use and t he number of homes per node. 

Impact of cable-system spectrum 

Spectrum in cable plants, as in over-the-air broadcasting, is 
a measure ofhow much “real e.state’' is devoted lo transmit- 
ting signals. Most hvo-w'ay cable plants use 450 MID or more 
of spectrum, with many having been upgraded to provide 7.50 
MHz or more. Each analog teievisi on channel requires 6 M i Iz 
of spectrum. Exhibit 4-BJ show's the spectrum allocation for a 
typical 7.50 MHz. DOCSIS 2.0 deployment. 

Note that all upstream communication.s take place in low- 
frequency spectrum, below .52 MHz. FCC rules requiring that 
broadcast Chaimel 2 be carried on Channel 2 of the analog 
spectrum (54 • 60 MHz) established the low' end of down- 
stream .speefrum.'^^ Cable companies’ outside plant equipment 
is tuned for this: band-pass filters allow upstream traffic only 
below 52 MHz. In addition, band-pass filters in consumer elec- 
tronics are tuned to block potentially large amplitude upstream 
signaLs only below 52 MHz. 

The 52-MHz upper bound on. upstream spectrum place.s 
limits on upstream bandwidth. First, because it would require 


Exhihtl4-BI: 
Upgrades to Enable 
Bivadhand Services 
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chiuiges to cable plant and consumer electronics, adding spec- 
trum for upstream use above the 52 MHz would be difficult and 
costly. In addition, interference at tow frequencies (e.g., from 
motor noise, ham and CB radio, walkie-talkies) could reduce 
usable upstream spectrum significantly.'®* While DOCSIS 3.0 
allows for the bonding of multiple channels to increase up- 
stream capacity, these oilier spectrum issues will likely provide 
real-world limits to upstream capacity. 

Downsiream handwidtli faces fewer cx)nstraints: cable compa- 
nies can devote higher-frequency b MHz channels to dowmstream 
capacity. In addition, DOCSIS 3,0 allows carriers to devote four or 
ewn eight channels to downstream data communications. 

Cable companies use Quadrature Amplitude Modulation 
(“QAM”) to increase the bandvidth transmitted over a given 
amount of spectrum (the Mbps-per-MlIz),'vvith typical deploy- 
ment.s featuring lb, 64 or 25b QAM. In typical DOCSIS 2.0 
deployments, the downstream direction is 64 or 256 QAM and 
the upstream is 1.6 QAM. .A.s an example, consider a typical 
DOCSIS 2.0 deployment with one 6 MHz downstream channel 
at. 64 QAM which delivers approximately 36 Mbps. 

Cable conipanie.s can create additional capacity for down- 
strea:m band.\vidt]i (or foi* additional broadcast video channels, 
or other services like vicleo-on-demand) through a number of 
means. The. most obvious maybe to increase the frequency of 
the cable plant;, but this requires extensive upgrades in outside 
plant and is often very expensive. 

There are a number ofiess expensive options available. 


As discussed above, going from DOCSIS 2.0 to DOCSIS 3.0 
allows the cable system to devote more Frequency, assuming 
it can be made available, to data while keeping the plant total 
unchanged. Cablevdsion estinrated the cost of its DOCSIS 3.0 
rollout at about S70 per Iiome passed (there maybe additional 
success-based expense, e.g., CPE). Scale econcunios may bring 
that number 10-20% lower for larger MSOs.'''"' 

Another option is Switched Digital Video (SDV). In the current 
HFC architecture, all video channels are sent to all subscribers 
with filtering of channels for different subscription services made 
by the set-top box. SDV transmits only those channels to a given 
node when those cluumels are in use by a subscriber. This means 
that the majority' of channels are not transmitted most of the time, 
thereby using fewer channels in aggregate. SDV is therefore a 
relativ'elyinexptmsivc technique to reclaim on the [fJ^'C network 
bandwidth to be used for other purposes, Ci.sco Systems estimates 
the cost of SDV at .S12-S16 per homepas,scd.‘“ Atuimber of MSOs 
are moving forward wi tli SI.) V."'^ aUiiougii conceriis exist: ibr tiiird 
party providers of DVTls like I'iVo.'® 

Another approach is analog reclamation. In analog reclama- 
tion. often teiTTicd “goingall digital,” cable companies move 
aw'ay from tran.smitting analog signals entirely. A single analog 
channel lakes up 6 MHz (the equivalent of more than. 30 Mbps 
as noted above); the same spectrum (or bandwidth) can carry 
10 digital standard-definition channels or throe high -definition 
channels. Analog reclamation can therefore “add” a substan- 
tial number of channels to a typical system. For example, by 


J:yi!i.bit4-SJ: 
Spectrum Allocation 
in CahJe.Plant 
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moving a fairly typical 85 analog channels to digital, a cable 
company can free up over 500 Mllz of spectrum, providing 
enough capacity I o carry well over 200 digital HD channels. 

The cost of analog recliimalion is c.sHinated at approximately 
$00 per home passed.'-’'' 

Finally, cable conipanies could go all- IP, moving away from 
the current spectrum allocation entirely. .A. 750-MIIz system 
could provide 4.5 Gbps"° of all- IP bandwidth, to be shared 
among all users and all applications. This would require a 
significant change not only in network architecture for cable 
companies., but also significant business-process redesign to 
figure out lunv to capture revenue from an all- IP net-work. 

Impact of homes per shared node 

As noted above, cable capacity is shared among all users on a 
given node. Where there are more users, bandwidth is shared 
more widely and individual users will, on averixgc, have less 
capacity. By splitting nodes, cable companies can reduce the 
user-load per node and increase the capacity per user. Some 
cable companies have been splittingnodes aggressively, moving 
from I.OOO homes per node to 100 homes per node or fewer. 
Cisco estimates the cost of splitting a node at approximately 
$ Jo^OO.'''- Assuming BOO-400 homes per node puts the cost at 
approximately $50 per home passed. 


As node-splitting continues, ilFC networlcs will reach the 
point where the run of coaxial cable is quite short- short enough 
that there is no need for active electronics in the coaxial part of 
the network. These so-called pas.sive nodes often have roughly 
60 homes per node,'*® but the driver is the linear distance cov- 
ered by the coaxial cable, not the number of homes. Removing 
activ'e electronics from the field, however, will yield a iiefwork 
that is more robust and that requires les.s maintenance. 

£cortom(cs 

The economics of providing broadband service over cable plant 
are driv^en largely by the presence of existing network. Wliere 
netw'orks exist, and costs are sunk, hrt>adband economics arc 
very attractive. In other areas, where one examines greenfield 
builds, the economics can be far more challenging. Since the 
net-work capabilities of an HFC network far exceed the target 
speed set forth in the plan, the un,«ervedare all in greenfield 
areas w'here the investment gap of 1-lFC is- much larger than, that 
of DSL or fixed wireless. 

Existing cable deployments were funded by video 
As noted earlier, cable nctwairlcs wea’e originally designed to ofl’er 
video senico. y\nd, in matiy marlcet s. cable cejmpanies were granted 
exclusive franchise afg-eements. As a result, the videc.' business ovtir 
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lime has accounted for a large portion of cable-companyre%«nue, 
prox'iding a network on wfiich to build the incremental broadband 
business. I'he video business, in fact iias enjoyed increasingARPU 
over along period of time (see Exhibit 4- BK), providing much of the 
capita! for 1!FC invc.siment in infrastructure. Of all subscribers who 
have access to these services. 889f sul^scribe to expanded basic and 
y>S% subscribe to digital programming.*'® 


Incremental broadband upgrades 

As noted abow, large investments have been made in cable sys- 
tems already, principally funded by tlie video business. Further, as 

showTiin Exhibit 4-BL, the incremental expense for upgrades 

each aspect of which has been discussed previously is low given 
the significant sunk investment already in the cable plant. As a 
consequence, cable systems are relatively well positioned to meet 


Exhibit 4-nL: 
Upgrade Costs for 
Cable Plant 
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Exhibit 4-BM: 
Outside Plant Cost, 
FTTPorflFoGvs. 
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future growth in bandwidth demand. 

In summary, where existing two-way cable plant exists, up- 
grade costs to provide high-speed service of up to 50 Mbps are 
low: roughly $163 per home passed. 

Greenfield deployments 

Buiiding a new cable plant requires deploying a new outside 
plant and some form of headend to aggregate and distribute 
video and data content. Tlic choice of technology for the out- 
side plant is not an obvious one; providers can deploy a network 
that is a traditional hybrid fiber-coax plant, or one that is all 
fiber, a so-called RF over Glass (RFoC) plant. 


WTien connectinga home for the first time effectively 
adding a completely new last-mile connection providers are 
likely to use the most future-proof technology possible. R would 
make Utile sense to deploy, for example, a brand-new long-loop 
twisted-pair netw'ork. The choice is less clear when comparing 
HFC and RFoG (or any other FTTP deployment). As Elxhibil 
4-BM shows, IIFCand fiber networks have similar outside plant 
costs, which are mostly a function of labor costs. However, RFoG 
and FTTP depiojTnenls, by removing all active electronics from 
the outside plant, hav’e lower ongoing expenses. 

Estimates suggeslthe.se opex savings are approximately $20 
per home passed per year. While this may not sound large at 


Exhihii4~B.\’': 
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I he oulsel. it adds up over the life of the network. A majority of 
IhL'-c ^a\ Illy'' COOK lr>>m power required for active components, 
^v^t> ni halaueinQ -ind M\eep}n,i’. and reverse maintenance. 

The other major expense for a newnetwork, whether HFC 
or 11 Foil. IS tile eosi (il a drop per subscriber. RFoG drops are 
approximately ^171) more expensive than JIFC dropsd'*^ As 
a consequence, the initial cost ofconneelingasubscriber is 
higher ior HFo(j rehiUve to UFC. 

However, the aggregate cost ol a typical HFC customerwill 
exceed, in less than 10 years, the aggregate cost of serving the 
same customer using RFoG. In other words, the operational 
savings from having an all-passive plant outstrip the initial 
cost savings from deploying an HFC system. It is reasonable 
to expect llFoG and h’TTP drop costs will decline ov'cr time as 
dcployraonls become increasingly mainstream and the industrj? 
a ttains greater scale. Accordingly, it is likely that as RFoG and 
FTTP doploymenl.s become cheaper, this break-even period 
will become even shorter. As a con.scquence. a gTeenfield devel- 
oper of wireline infra.structure is more likely to choose RFoG 
or FTTP over HFC going forward, given both lifecycle cost and 
futuro' proofirig benefits of an all-fiber network. 

Modeled cost assumptions 

We modeled the incremental costs of extending HFC networks 
into iinserved areas vvitii a high degree of granularity. Exhibit 
4-BN .showvs the basic network elements of an HFC nelw'orkand 
Exhibit 4-B(i) lists the sources for assumptions used in the model. 

NETWORK DIMENSIONING 

In order to ensure that the investment gap is reilective of the 
Bill cost s of deployment, it is important to dimension the net- 
work to be able to deliver target broadband speeds during times 
of peak ne twork demand, in partiadar, we need to determine 
that: we properly model the capacity of every shared link or ag- 
gregation point in order to ensure that the network is capable 
of delivering required broadband speeds. 

H(.n\rever, data flows are far more complex to characterize 
tlian voice traffic, making relatively straightforward analytical 
solutions of aggrega ted data traffic detnand very challenging: this 
will be discussed ahead in Complexities of data-network di- 
mensioning. Our approach is to describe typical usage patterns 
during times of peak demand, w'hich we then use to estimate the 
network capacity needed to cjisure ahigli probability of meet- 
ing end-user demand; this is discussed at the end of this chapter 
i n Capacity considerations in a backhaul network. 

Complexities of data-network dimensioning 

Network dimensioningwill not guarantee that users will alwaj’s 
ex'perience the advertised data rates. Note that even traditional 
voice networks are designed foj' a certain probability of being able 


to ori^nate a phone call {e.g. 99% of the time in the busy hour for 
vvnreline, 95% for cellular) and a certain average sound quality. For 
dimensioning IP data networks, it maybe useful to point out the 
difficulty of applying traditional voice traffic engineering prin- 
ciples to IP data-traffic flow. Dimensioning IP data networlcs is 
intrinsically more complex than dimensioning voice networks. 

To properly dimcn.sion a traditional circuit switched voice 
network, it is typical to use the Erlang B formula that allows an 
operator to provision the number of circuits or lines needed to 
carry a given quantity of v'oice traffic. Tliis is a fairly straight- 
forward process mainly because the bandwidth consumed for 
each call Is effectively static for a giv-cn v’oicc codec in the busy 
hour. In fact, technology' has enabled carriers to encode speech 
more efficiently so a v’olce conversation today may actually 
consume much less bandwidth than a v'oice conversation did 20 
years ago. Nonetheless, the three basic variables involved are; 

> Busy Hour Traffic, which specifies the number of hours of 
call traffic there are during the busiest hour'"” 

>■ Blocking, or the failure of calls due to an insufficient 
number of lines being available and 

> The number of lines or call-bearingTDM circuits needed 
in a trunk group 

As long as the average call Itok! time is known and the opera- 
tor specifies the percentage of call blocks it is willing to accept 
in the busy hour, the number of trunks is easily cakuiatod using' 
the Erlang B formula. 

For broadband Internet access, however, there is much 
more uncxjrtainty. Unlike voice telephony, Internet traffic :ls 
quite complex, multi-dimensional, and dynamic in the minute- 
to-minute and even milliseconcl-to-millisecond changes in. 
its characteristics. Network planning and engineering for 
broadband Internet are more difficult with higher degrees of 
uncertainty becau.se of the following principal factors; 

> Each application used during an. Internet access session, 
such as video streaming, interactive application.s, voice,, 
Web browsing, etc., has very different traffic characteris- 
tics and bandwidth requirements. 

> End-user devices and applications are evolving continu- 
ously at the rate of silicon electronics, as opposed to voice 
(we continue to speak at the same rate of speech). 

>■ Broadband Internet access supports many different user 
applications and devaccs, from streaming high definition 
video (unidirectional, very high bandwidth), to short 
raessaging(bidirectional, very low bandwidth). 

>■ The scientific community has not yet developed and 
agreed upon the best mathematical representations for 
modeling Internet traffic. 
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Exhibit 4- BP illuslriiles the additional complexities of 
multi-ciimeasional data traffic verses traditional circuit 
SAvitched voice traffic. These differences introduce chaotic rari- 
ables not present in the Erlang traffic model used to dimension 
voice netAA'Orks. 

Many individual Internet applications are “bursty'’ in 
natu re. Consider a typical Web-surfing session, in which a user 
will “click" on an object, which results in a burst of information 
painting the computer screen followed by a lengthy period of 
minimal data transmission, followed by another burst of infor- 
mation. The instantaneous burst may occur at several Mbps to 
paint the screen, followed by many seconds or even many min- 
ute.s vwth essentially no IralTic, so the average transmission rate 
during a session mziy only be a small percentage of the peak 
rate. This type of traffic does not lend itself to modeling by the 
traditioiiai mathematical models such as the Krlangformulas 
used for voice traffic; it can be considered fractal and chaotic 
in nature, as shown in Exhibit 4-BP. By contrast, the xiev.'ing 
of a high-definition video involves streaming content in one 
direction steadily at several Mbps. Aiul a typical vSk>’pe video 
conference may involve a two-way continuous slreamiiyg of 
ittformation but at ojily at around 384 kbps in each direction.*^’ 

Computer processing keeps improving at the rale set forth 
by “Moore’s l!,aw.’’ as does the price/performance of storage. 


This doubling every two years enani., s muon nut id' nmonnunce 
ofexistiiigapplications (e.g.,voryr lnKd-,1 iplm'- m'-it id t 
simple pictures, highdefinition and n m (A n IfDiiwtt kI if 
NTSCvideoorstandard-definition 1\ i> aa IIi-vikaa ipplki- 
tions thatcould not have existed si-\ti d 1} c lilit i s !->]<ng 
as silicon chips ajid electronics eontinui. t tmpi a iuIaa ik 
providers may see more and more demands placed on the 
nehA'orkby individual user applications M'koaci bi.hMUi in 
indhidual networkiiitcrface. the subsi.ribi.1 isIiKaP t line i lo- 
cal area network wth sev'crai users ninnintj various applications 
for which traffic characteristics A'ai ^ A\ndtl\ imiAMlhA inibk 
timescales such that the cumulatiAc Llf>.Lt is ihii;,hh a in ihk 
and unpredictable traffic flow into the network. 

To conclude this discussion, we note that traffic engineering 
is based on mathematical models involving probabilities and 
statistics. A.S noted earlier, modeiingvoice traffic makes use of 
the simple inputs of average duration of call, bits-per-second 
used by the voice encoding .scheme and number of call origina- 
tions per hour. This has enabled scientists and engineers over 
the years to develop reliable malbemalicul models that cor- 
relate well with real-world experience. However, for Internet 
traffic, the number of variables, the magnitude of variation 
of these variables and the statistical, natu re of the variables 
have made it difficult for the scientific community to develop 


Exhibit 4-BP: 
Differences Between 
Voice and Data 
Networks 




Factor 

Relevance to voice network dimensioning 

Relevance to data network dimensioning 

Number calls/data sessions 

Number of calls generated in Ute busy hour 

Number of sessions invoked by user or users during busy hour 

Average ca!l/session duration 

Average duration of each call (usually in minutes) 

Duration of application session (range from hours tomiiliseconds) 

Variation in call/session duration 

Almost all cidts measured in minutes with little deviation 

Variable session duration bstween applications rariBlng f I'om 
mifiEites to seconds to milliseconds 

Bandwidth intensify (amplitude) 

N/A' bandwidth consumed for each c^l is static at 64 kbps 

Sai^width consumed per application session 
(Variable b.Tsed uyan sf thf® application) 

Variation in bandwidth intensify 

N/A (see prevkms) 

Wide vorialionof b.sndwidth tonsumpUon for 
different applications 

Calls Blocked / Congestion threshold 
during busy hour 

"blocked" calls tolerated in thel»isy hour 
(fy (scally one call block per tOO caS ati»Tg>ts) 

Minimum bandwidth at which packets are iost 
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;i wru :h i'i. i)U'u in;iinr!H:uical model that can predict network 
mand. In fact, the underlying be- 
ll ni >! fth i i!!k [‘"■tilUiic subject of research and debate. 

C n'<cqLiLnll\ it !s\li\ difficult to statistically character- 
i/t Iht. ij liiK iK) Mibvciiix r or the aggregated trafficat each 
n !l inlhi. iit-lut ik \n 1 u ithout such a characterization, we 
I inn t dim D'K ntht. network, with the level of preci- 

] n nLct-S ' 11 \ [i ciiMiu subscribers w’ill always experience the 
kHc 1 tist-d d it n lies 

Generali V speaking. Inleriiot traffic engineen; do not drive 
tht exp ui'nIo 1 f I I cl work c ipacity from end-user demand 
models, kalher. Ihev measure traffic on network nodes and set 
til! c'-holds I ) inci L isc c ip icily and preempt exhaust for each 
critical netw'ork clement. Adtran remarks in its filing: “While 
sustainable speed can be mea.sured in existing networks, it is 
nearly impossible to predict in the planning stages due texts 
sensitivity to traffic demand parameters.”^^ 

Still, we need to engineer our network model to deliver aro- 
hust broadband experience,, capable of deliveringburstrates of 
4 Mbps in the download and 1 Mbjis in the upload even without 
being able to measure traffic on actual network elements. The 
approach to do this i.s to provide sufficient capacity to provide 
a liigh probability of a robust user experience (as discxissed in 
the next section). For this, we need a metric that characterizes 
traffic demand. One such metric that measures traffic demand 
is tlie Busy !MoLir 0.ffere<.l. Load (IBItOL) per subscriber.^"” 

Capacity per user: busy hour offered load (BHOL) 

The data received/transmitted by a sub.scribcr during an hour 
represent the network capacity demanded by the subscriber 
during that hour. This can be expressed as a data rate when 
the volume of data received/transmitted is divided by the time 
duration. BHOL per subscriber is the network capacity demand 
or ofl’ered load, averaged across all subscribers on the network, 
during tlie peak utilization liours of the network. 

In general, tlie total BHOL at each aggregation jxnnt or node of 
the network must be smaller than thecapacity of that node in order 
to prevent networlc congestion. Alternately, the number of sub- 
scribers ]ier aggregation nt)de of the network be smaller than 
tlie ratio of the capacity of the node to the average BI lOL. This is 
the general principle we use to dimension the ma.\imum mmiber of 
subscribers at each aggregation point of the network model. 

The BIj(.lL-per-subseriber depends on a .subscriber’s Internet 
usage pattern and, as such, is a complicated overlay ofthe mix of 
Internet applications in use, the bandwidth inlemsity of each ap- 
plication and tlie duration of usage. But, for practical engineering 
purposes, the average 11 HOL-per-.subscriber caix be derived from 
monthly subscriber usage. Typically. J2..a% to 15% of daily us- 
age happens during the busy hour.’-"' We recognize that very' hi^ 
monthly u.sagc on the same connection speeds usuaBy results from 


increased hoxirs spent online, outside of the lausy hours, rather than 
an increased intensity of usage during Ihe busy hours. As such, very 
heavyusage may not quite lead to tlie same ixroportionalc increase 
inBHOL How'evenforthe purposes ofounscUvork dimensioning, 
we shall make the simplifying (and conserv^a live) assxHTJjxt ion tha t 
the effect is proportionate. 

Current usage levels and corresponding BI iOI.,s for different 
speed tiers are showax in Exhibit 4-BQ. Observ'e that the mean usage 
is more than five limes that of the usage by the median or typical 
user. In fact, a small percentage ofusei-s generate an owi wlielming 
fraction ofthe network traffic as showmin Exhibit 4-BK. This phe- 
nomenon is w'el! know'nand is discussed in more detail in Omnibus 
Broadband Initiative, Broadband Perfornxance.*^'’ Fear example, the 
heaviest 10% of the users gcnernle 65% ofthe netw'ork traffic. So. if 
we were to exclude the eiipadly demand of t he.«e heaxicst users, the 
BHOL ofthe remaining users would be far low'cr. For example, by 
excluding the hearicst 10% of the users, the B HOL by the remain- 
ing 90% is only 26-43 kbps. 1 n Exhibit 4- BS. u'c show' the impact on 
the BHOL by excluding different fractioixs ofthe heariest users. For 
comparison, wc also shmv the BHOL for the median or typical user. 

Suppose w'c want todimen.«ion a netw'ork that will continue 
to deliver 4 Mbjw to all users even, after tlxe nexi: several years of 
BHOL growth. Inordertocstimate the future BHOL. we first 
xxote that axerage monthly usage i.s d.oublii.ig naiighly every tliree 
years as discussed, in Omnibus Broadband Initiative, l.lroa.dba.nd. 
Perforniiuice.^' .Next, given t:he significant differe.nce between 
mean usage and the typical or median user’s usage, it is liicely tha t 
ihcserx'ice provider will seek to limit the BHOl^ on the net:work 
using reasonable net work nxanagement techniques to mitigate 
the impact ofthe lieuviest: users on the .network. For example, an 
Internet service provider might limit the bandwidth available to an 
indiridual consumer wlio is using a substantially disproportionate 
share of bandwidth and causing network congestion. Exhibit. 4-BS 
shows the BHOI^ for possible scenario.s, ranging from, dimensioning 
for the typical user to mean usage. For (Xir ixetwoi'k dimensioning 
purposes, we shall use a BI lOL of 160 kbps to represen t visage in 
the future. Thus, this network will not only support the traffic ofthe 
typical user, but it will also support the traffic of tlie oveiwliclming 
majority of all user types, including the effect of deina.nd grow'tlx 
overtime. It is also worth noting thal the additional cost of adding 
capacity 015 siiared linics, as described throughout this paper, is low. 

Capacity considerations In a backhaul network 

Operators of iP broadband networks must provide a consis- 
tent, reliable broadband experictxce to consumers in the most 
cost-effective way thal meets the con.sumcr broadband require- 
ments set forth in the Broadband Plan: 4 Mbps downstream 
and 1 Mbps upstream of actual speed. 

An important consideration for an economical deploy- 
ment of affordable broadband netwxirks is proper si'zingand 
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dimensioning of the middle- and second-mile links. A funda- 
mental element in the design of all modern packet-snitched 
networks is- “sharing'" or “multiplexing'’ of traffic in some 
portions of the network to spread costs over as many users as 
possible.’^' in other words, network operators can take advan- 
tage of the network capacity unutilized by inactive applications 


and/or users by dynamically interleaving packets from active 
users and applications thus leading to a better shared utiliza- 
tion of the network. This is commonly known as statistical 
multiplexing. 

This ability to dynamically multiplex da ta packets from m ui- 
tiple sources contributes to packel-suatched networks being more 


Exhibit 4-UQ: 
Monthly Usage 
and BJlOLs by 
Speed Tier 


Median monthly usage in 6B 
by speed tier in Mbps, 1H 2009 


Median BHOLinKbps 
by speed tier in Mbps, 1H 2009 


^ High 
Low 




17 



1.5-2 


18 



2-3 


21 



3-5 


26 



5-10 


Mean monthly usage in GB 
by speed tier in Mbps, tH 2009 



Exhibit 4BR: 
Usage by Tier and 
BHOL 
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ef'ncient and economica! than circuit-swh tched networks. Shared 
network resources are t!ic princijile of network "convergence'"' in 
praciicc. Voice,, video and data applications like Web browsing and 
other applications noted above are now all paekelized and trans- 
mitted using the same network transmission facilities. 

Of course there is a downside to shared networks, which 
are typically oversubscribed in order to exploit the benefits of 
statistical multiplexing. Oversubscription refers to the fact that 
the maximum aggregate demand for capacity at a shared linker 


node in the network can exceed the link or node capacity. Thus, 
there is a risk, however small,, that the total traffic presented 
at a given time might exceed transport resources in a w'ay that 
will, in turn, result in congestion,, delay and packet loss. 

Even though it is challenging, <7 pr/or/. to accurately char- 
acterize the user experience on a network because of the 
complexity of characterizing the traffic per subscriber, we used 
some available analytical tools to validate the network dimen- 
sioning assumptions in our model Specifically, in Exhibit 4-BT, 


Exhibit 4-Bbi: 

Expected RilureBUOL 
in Broadband Network 
Dimensioned to Deliver 

4 Mbps Expected 

BHOL in kbps for 
Different Usage Types 
in 2015 


444 



Typical Omitting Omitting Mean usage 

(Median) user the heaviest the heaviest (without 

20% users 10% users exclusions) 


Exhibit 4-BT 
Likelihood of 
Achieving a Bwst 
Rate Gieaier Than 
4 Mbps at Different 
Oversubscription 
Ratios with a 
Varying Number of 
Subsciibers^^^ 



Oversubscription ratio 
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we show the likelihood of being able to burst at rates greater 
than 4 Mbps on a shared wired or HalelUte link at different 
oversnbscriplion ratios. For convenience,, we shall refer to this 
likelihood as simply “burst likelihood.'” 

In Exhibit 4- BT. the case with iOO subscribers is meant to repre- 
sent a typical I Il'C node with 'IBO suhscribei's: the 500 and 2,500 
sishscribcr cun-es. on the other hand, represent a DSI-AM 'with 
-.500'^'' and a satellite beam with -2.500 suh.seril>ers. respectively. 

We use this chart to validate the network dimensioning 
assumptions in our model. For example, the chart shows that 
for a burst likelihood ofyO'iF, the maximum oversubscription 
ratio on a link with 100 subscribers is approximately 17. Recall 
that oversubscription ratio of a link of capacity C Mbps with^V 
subscribers who have an actual data rate of R Mbps is: 

Oversuhxiiptiori (Ntmiberofsubscrilx>rs)x(ActuafSp&!<i) NxR 
ratio (Link Capacity) C 

That implies that the iinkcapacity must bo greater than 
approximately 23.5 Mbps. Since (he capacity of a DOCSIS 
2.0 HFC node is about 36 Mbps,, we conclude that a single 
DOCSIS 2,0 node, which serves about 100 subscribers can 
deliver our target broadband speeds with high likelihood. We 
can use the same approach to validate the dimensioning of 
shared links and aggregation points in other netwo.rk.s like 
DSL, Satellite and FTTP.’'^*’ 

We recognize that the results shown in the chart are based 
on certai.n traffic demand assumptions,"’’^ and that fhe.«e 
assumptions may not hold in practice. Still, given our con- 
servative choice of parajneters in our network models,, these 
results indicate that the network will support the required 
broadband speeds with very high probability. In reality, net- 
work operators may monitor traffic levels at different links 
within their networks and engineer their respective oversub- 
scription ratios to en.sure that capacity in the shared portions 
of the network is available to support offered service levels; in 
this case, 4 Mbps download and 1 Mbp.s upload in the busiest 
hotins of the network. 

One very interesting implication of the traffic simulation 
represented in ,Exhibil 4-B'J’ is that higher oversubscription 
rates for the larger number of subscribers mean that capacity 
can grow more slowly than the number of subscribers. This is 
due to improved statistical multiplexing with increased number 
of users. For example, adding five limes more subscribers, mov- 
ing from 100 to 300 or from 300 to 2,.30() subscribers, requires 
adding only roughly four times as much capacitj' to provide the 
same probability of ciid-u-ser service. Thus, adding capacity 
linearly with the number of subscribers, as we assume incur 
analysis, is a conservative approach that does not account for 
the full benefit.^ of statistical muitiplexing. 


MiDDLE-MiLE ANALYSIS 

Middle-mile facilities are shared isscl'-l ! liiUpLs I ! isi 
mile access. As such, the cost ana!\sis tv \i. j v -'HtuI u s i u 11 'ss 
of last-mile infrastructure. The hw il ilum pi snt i. m 

vary based on technology (c.g., a I. ibk Ik uknd i 1 <_ n.nti d 
officcorawirelessmobileswilchin«>.t.nUi ' vh 1^. the 

Internet gatewayis a common asset Middle mile i leilities ire 
widely deployed but can be oxpensne in uii i! oe is bee uise of 
the difficulties of achieving local se de tlKreb\ irieu I'ln., the 
iii'V'estment gap. On a per-unit basis, inultlle’-inile costs are high 
in rural areas due to long distances uid low u,-,! c., ite Je m ind 
when compared to middle-mile co.sl economics in urban areas. 

Wliile there maybe a significan t altordabihtv problem with 
regard to middle-mile access, it is not clear that there is a mid- 
dle-mile fiber deployment gap. The majority of telecom central 
offices (approximately 93^')"’^''^'kind nearly all cable nodes (by 
definition, in a true 11 FC network) arc fed by fiber. 

Please note; terms like “backhaul, “transp(>rl,'' “'special 
access” and “mtddlc-milc” are sometimes used interchange- 
ably, but each is distinct. To avoid confusion, “middle-mile 
transport” refers generally to the transport and tra,nsmi,s.sion, of 
data communications from the central office,, cable headend or 
wireless switching station to an Internet point of presence or 
Internet gatcw'ay as shown in Exhibit 4-BU. 

Middle-Mile Costs 

The middle-mile cost analysis conclude.s tliat the initial capex 
contribution to serve the unaevved is 4.9% of the total ini- 
tial capex for the base case. That is, the modeled cost for tlie 
incumbent orlowest cost provider to build these facilities 
incrementally is estimated at approximately $747 million. 

In order to accurately model the costs of middle-mile 
transport, particularly in rural, unserved areas, we examined 
all available data about the presence of reasonably priced and 
efficiently provided, middle-mile transport services. ,Mowever, 
we recognize that broadband operators who rely on leased 
facilities for middle-mile transport may pay more for middle- 
mile than broadband providers who seif-provision. 'Lhis is 
discussed further within the subsection titled Sensitivity: 
Lease vs. Build. Thus, in a hypothetical case in w'hich leasing 
facilities turns out to he four times the modeled incumbent 
build cost, the resulting middle-mile contribution could be 
estimated as high as 9.8% of the total initial capex for the base 
case, or approximately S1.6 billion, 'fhe following discusses 
the analysis done to ensure our model accurately captures the 
appropriate costs. 

Broadband netw'orks require high-capacity backhaul, a 
need that will only grow as end-user speed and effecl ive load 
grow. Given the total amount of data to be transmitted, optical 
fiber backhaul is the required middle-mile technology in most 


114 !•' n i> K i{ A L r-OMMr.NICATICrNS COMMISSION I W-%'\V-BROA»BAN0-GO V 



267 


obj technical P 


insUinces. Once the transport requirement reaches 155 Mbps 
and above, the only effective transport mode is at optical wave- 
icng't hs on a fiber optic-based transmission backbone. Plus, 
while the initial capita! requirejnents of fiber optic systems are 
substantia!,, the resulting infrastructure provides long-term 
economies relative to other options and is easily scalable.**-'^ 
Microwave and other terrestrial wire!c.s.s technologies are well 
suited in only some situations such as relatively short middle- 
mile runs of .5-2.5 mile.s. However, microwave backhaul maybe 
a critical transport component in the .second mile, primarily for 
wireless backhaul as discussed in detail in the wireless section. 

Approach to Modeling Mlddie-Mlle 

1'he costs associated with providing middle-mile services are 
heavily dependent on the physical distances between network 
locations. Therefore, the approach to modeling middle-mile 
costs revolves around caiculalingrcalistic distance-depen- 
dent costs. 

Our focus is on ILEC central offices given the availability 
orinformation on their locations. Starting with the location 
of ILEC central offices and the network homing topology, we 
estimated the distances and costs associated with providing 
middle-mile service. Since the cost estimate is distance-depen- 
dent. calculating the cost requires making an assumption about 
the routing used to connect LEG offices as will bedisctisscd 


below. This same approach— mapping known fiber locations 
and their logical hierarchy to calculate the distances and 
costs for providing middle-mile service - could apply equally 
well to cable headends, or CAP, or IXC POPs given thorough 
information on their locatiojis. However, publicaliy available 
information on exact locations of cable headends. private IXC 
fiber POPs and other entity fiber node locations i.s limited; 
thus, the focus exclusively on ILEC fiber suggests that this 
analysis will significantly underestimate the presence of fiber 
around the country. 

The following sections describe the process of collecting and 
processing data, along with the cost inpu1.s and assumptions 
used in the model. The gap calculation as.sumcs internal trans- 
ferpricing: i.e.. the incremental cost the owner of a fiber facility 
would assign to the use of the fiber in order to fully cover both 
the cash cost and opportunity cost of capital. Importantly, as 
discussed below, this cost may be substantially lower than the 
price a competitor or other new entrant, like a wireless pro- 
vider, maybe charged for the same facility. 

Middle-Mile Data Collection 

> Identify all ILEC Central Offices (CO) and obtain, each 
Vertical and Horizontal coordinates (analogous to lati- 
tude andUuigitude) 


I'iKhihii4-BU: 
Bmikout of Middle, 
Smnidd: Last Mile 



^•T•;.U.eU.\L COMMXTNSCATION'S COMMISSION ! T.HB B RO .VT> P v .N U AVAi 


T. .V 0 1 i.- 1 T V <J .A ns 






268 


>■ Ideniify all Regional Tandems (RT) within their respec- 
live LA1'A locations and determine which Central Office 
subtends which RT 

After the middle-mile anchor node locations and hierarchi- 
cal relationships between llie nodes are captured, the distances 
between these iiodes must be calculated so that the distance- 
dependent cost elements can be applied appropriately. 

Middle-Mile Processing Steps 

>■ Each subtending CO is assigned to its nearest RT to cre- 
ate the initial relation ofCOs to RTs. 

>- COs are then routed to other C(.)s that subtend the same 
RT usingshortesl distance routing back to theirrespective 
RTs (i.e., we calculate a shortest -di.stance route to connect 
the CO.S to their respective RTs). To achieve this route. 

Llie process .starts at the CO coordinate tarihest from the 
appropriate RT and selects the shortest CO-to-tandem 
distance based on airline mileage. The CO startingpoint 
i.s ]5ro]|jbitecl from routing back to itself and nuist route 
toward the tandem. This approach minimizes the amount 
olTiber needed. 


>■ The RTs 'wdthin agiven LATA are routed together in a ring. 

>■ The shortest ring is chosen by comparing the distances 
between RTs and selecting [he shortest ring distance 
within each LATA: tiiis distance is then used for the 
middie-mile feeder calculations. 

V It is assumed ti\at the Internet gateway peering point is 
located on the RT ring. In this manner, all CUs that are 
connected to the RTnng have access to the Internet. 

>■ Internet gateway sites are assumed to be located m re- 
gional earner collocation facilities ( known commonly 
as “carrier hotels”). We estimate there are some 2tn) o! 
these located regionally throughout the United States. 

> The middle-mile calculation is run state-by-state and 
stored in one central distribution and feeder table. 

Tree vs. Ring architecture 

> The design depicted in KxJiibit 4- BV represents ahiib- 
and-spoke hierarchy interconnected via closed rings. 

The model conteraplale.s that a typical ILEC would likely 
interconnect end office, tandenus and regional tandems in 
rcdimdant-path “ring architecture.” 


m/M 

Topology Used for 
Middle-Mile Cost 
Modeling 
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By iissumption. the fiber link. -ind distance calculations be- 
tween COs and R'i’s are inci-eased by a factor of 1.8 to account 
for the redundant, geographically diverse, fiber spans that 
would be required in ring architecture as opposed to a hub- 
and-spoke architecture. Note that this assumption could 
be fairly conscre’ative (i.e., assuming higher than necessary 
costs) given degree of interconnccti<.in among the COs. 

Cost Aifocations on Facility 

Those middie-mile facilities by nature and design are engineered 
as shared infrastrucUire facilities that aggregate end-user traffic 
and transport traffic to regional Internet gateways. The cost of 
a particular middle-mile facility cannot he alloc.ated soleiyto 
t!io consumer broadband users' of that facility. Since thatfadlity 
is shared wi th other prowder sezwices such as residential and 
enterprise voice, wholesale carrier serdees, enterprise data 
services and other management serrices utilized by the provider, 
the cost needs to he allocated approprialely. 

>■ The model assumes that the total cost ofthe facility is 
allocated thus: .('or service provider voice serrice, 1/3 

wholesale and enterprise carrier serrice.< and 1/3 con- 
sumer broadband .services. This is an estimation ofthe 
allocation of traffic within a typical ILEC transport enri- 
ronraent, bvit tin; al.l.ocation of cost to any single product or 
custonrer group is speculative at this point. 

> The model only calculates the consumer broadband 
services portion of the facilily and assumes that BiiOL 
doubles roughly every three years. 

Nationwide Middle^Mile Fiber Estimation 

Data sources about fiberroutes or even the presence of fiber in a 
given. LEC office aj'e extreraelylimitod. Consequently, we created 
our best approximation of fiber facilities available for middle-mile 
service.: d.et:ail on that process is provided below. The overwhelming 
majority of telecom cei\tral (offices (approximately 93% and 
nearly all cable nodes (by Hl’C definition) are fed by fiber. 

The map shown in Exhibit 4-BW is an illustration of the paths 
of fiber used incur calculation to conned ILKC offices (and only 
ILEC offices). While it is based on as much real and calculated 
data as are available, we bad to make a number of as.sumptions 
about the specific routes. Therefore, while we believe this map 
represents an accurate., ifeonservative, estimate of middle-mOe 
fiber, it is not appropriate for network-planning purposes. 

The diagram in Exhibit 4-BW is an estimation based on; 

>■ Known locations of UJCC CO 

> Topology based on a Gabriel Network*'®' topologywas 
eojisidered hut likely overestimated the number of 
links of fiber distribution- 'Huis. a Relative Network 


Neighborhood*®* di.stribut ion was chosen given the set of 
points representing the CO locations. 

>■ Approximately 90% ILKC Fiber CO deployment, which 
is significantly lower (i.e., more conservative) than most 
estimates. Exhibit 4- BX, which shows the distribution of 
fiber-fed CO based on known .serrices available per CO. 

Exhibit 4-BW contemplates ILEC fiber only. Kstimatms the 
presence of middle-mile fiber based only on the fiber that con- 
nects LEC central offices, while excluding the fiber nctworlcs 
of cable companies, CAPs, Cl>ECs and other facilities-based 
providers, systematically underestimate.s the presence of fiber. 
If one imagines overlaying llie fiber optic facilities that liave 
beendeployedby other entities -such as Tier One iXCs./ ISPs 
(ATT, Sprint, GX, Vorizon Business. Level 3. XO. TWTC. etc.).; 
Nationwide and regional Cable Operators (Comcast. Cox, Time 
'Warner, Charter etc); Competitive Fiber Providers (Abovenet., 
Zayo, Deltacom, 360 Networks, I'iberlight. Alpheus etc.).; pri- 
vate fiber deployments (hospitals and institutional); municipal 
fiber; and utility fiber -it becomes clear that the United States 
is generally %vell connected coasl-to-eoa.st. 

In the limited instances where .IjEC fiber is not available, 
Windslream’®'’ has found that the exchanges typically have the 
following rea.sons for lack of deploymen t; 

> The exchange is an. island exchange (i.e., isolated from 
other exchanges in the LECs footprint) or part of a small, 
isolated grouping of exclianges; 

> Few'er than l.OOO ac-cess lines fall within the exchange; and 

> The closest point of traffic aggregation is more than 50 
miles away from the CO. 

The combination of a small customer base and long trans- 
port distances can make it impossible to build an economic 
case for fiber deployment. 

Ho^vever, recognizing that fiber-based middle-mile services 
are physically deployed, does not necessarily mean that they are 
always economically viable in every rural area. The challenge 
is that access to such fiber may not he available at prices that 
result in affordable broadb;.md for businesses, residents and 
anchor institutions, as discussed in the following .section. 

Costs Drivers for Middle-Mile IVansport 

Transporting data 30 miles or more from a local CO or other 
access point to the nearest Internet point of presence is a 
costly endeavor. 

The costs of these facilities are proportional to their lengths. 
In urb:m or suburban areas, the a-jst of new fiber ne t^vork 
construction varies widely, roughly from -S4 to S33 per fool 
w'here the largest cost component is installation. The cost range 
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The low density and demand in rural areas, coupled with the 
volume-dependent middle-mile eo.‘;t slrucUire, mean that rural 
broadband operators do not benefit from the same economies 
of scale common among providers in denser areas. Tlie dis- 
tances at issue in unserved areas arc much longer Ihaji typical 


to higher tola! cost per link. In addition, there are simply fewer 
users per link. (Tiven that middle-mile links have very high 
fixed costs yet low costs associated with adding capacity, larger 
connections are more cost-effective per bit than smaller links. 
Tin's is reflected in the prices shown in Exhibit 4-BY. 


Classificalion of Centro! Offices for Creating Fiber Map 


Conterminous United States 


Legend 

' Fiber sen/ices offered frOmCO 
DS1 service offered from: CO. . . 

• DSL service offered fromCO. ■ ■ 

• No defmitive data . 


Alaska 


Hawaii 
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sjxci'l mnt.i.lHm'' \fi)ic(iver, lowpopulation density 

the itmn ut lie inand that would allow rural car- 

I 1 s lo iiei. 1 t I tiei Inah e ipucity links.^^ 

Fi ie'n-, d U 1 lu diilicult In ohL sin. Tariffs are widely avail- 
lihie but street prices, including all contract savings and 
conu let teiru pell iltic' ire nolas readily available. Different 
dj’'i.i'ui3t stiiKiuKs turns uul ijireements can cause great 
\ 11 1 ibililN in middk mik i lt<.^ As port ofits COMMENTS 
(>\ \ lU’ NO 1 k 1. ,11 the \'i C A provided Exhibit 4-BY that 
shows that while prices ol niiddlo-miie connections are indeed 
dependent on volume, they also vary widely across providers 
and g'eographies.''”The highest and low'est prices vary' by more 
than an order of magnitude for .services below about 100 Mbps. 

Exhibit 4-BY illustrates that on a {ler-uiiil basis, hij^er capacity 
middle-mile facilities are more economical than low-capacity facilities. 
Aa'ordingtoNTQYand NECA filings, the average middle-mile cest 
contribution per .subscriber i>er month isapproximalclyS2.00instud>' 
areas using middle-mile Ethernet connections ofhigher than 1,000 
Mbps.*^-* I'hiscanbe aimparedto areas using middle-mile Ethernet 
connections of less than 10 Mbps, that resulted in monthly middle-mile 
costs per user olTipiirox imately Sn.OO or mom.'^'* j^gtiin. these data are 
consistent with the |>remise that huger piix's carrv’ lower erwts per bit, 
suggesting the benefit for communities in smaller atui k>:s-dense areas 
to aggi'egate demand for lionxes and businesses as much as ixissible and 
tlud long-term commitments to utilize these facilities be in place. 

Sensitivity: Lease vs. Build 

'i’he base case assumes that operators in unsen’ed tireas have 
access to middle-m ile transport at economic pricing cost plus a 


rate of return. To the extent that middle-mik transport price.s ex- 
ceed this cost-plus pricingmodel. middle-mile cost.‘; can be higher 
for carriers leasing capacity. The broadband team models the cost 
to incrementally buiidmiddle-mile fiber facilities from scratch 
to a) understand the overall middle-mile cost contribution for 
theunserv^dand b) to e.stabli.sh a baseline middle- mile co.st with 
whicli to compare to leased middle-mile costs. 

The analysis in ExJiibil 4-BZ compares middle-mile facility 
connections of different distances, coniu'ction sizes and methods 
to highlight the lease vs. build decision. Leasing facilities from an 
incumbent carrier, when properly sized for capacity demand, car- 
ries hi^er costs than the modeled cost for the incumbent provider 
to build these facilities incrementally, Thus broadband operators 
who rely on leased facilities for middle-mile may pay more for 
middle-mile costs than incumbent broadband providers. 

To arrive at these estimates, we examine randomly chosen 
regional routes as showm in Exhibit 4-RZ, Separate “city-paiE’ 
routes were .selected specifically in rural areas that arc homed 
back to regional carrier collocation facilities (CCF) or “carrier 
hotels.” These particular towms and CCF pairs were selected 
based upon knowm locations of CCFs to avoid Tier One MSA 
access points to best represent rural middle-mile connec- 
tions. For each route, we calculate the applied tariff ra te for 
the appropriate connection, applying a 30% discount rate for 
each connection. Wc recognize, however, that discount levtds 
can range fix>nr 1.0-70%' from “rack rates" and that: a part:icular 
provider in an area may pay more or less than modeled. 

NECA Tariff #5 was used as these tariffs a:re pubiislied, 
and wc believe NECA carriers are likely to provide these rural. 


Exhibit: 4-BY:- 
Middle-Mile Cost 
Dependency on 
Capacity 


a $ioo.oo..L-:. 




10 100 1000 
Guaranteed Mbps 

Cost per A^ps by Guaranteed Mbps per Connection 
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middle- mile connecdons. The toAvns were selected such that they 
are iike!\ l>) he in the hiiih-eost studygroupin accordance with 
Xi-X'A rate hand bhaut'. hi its commeuls, NECAs^geststhat 
nn average. 1 Mhp^ is requirv-d in the sharedportionsof the net- 
work lor e\\ r\ i-kr> Users ior a typical consumer best-effort DSL 
St rviee.'” Wt‘ Use tins ratio in the analysis and size middle-mile ca- 
pacilv to provide I Mbjis for every 14.5 users. For example, in the 
Exhibit 4-BZ lor Flasher. ND, the middle-mile capacity required 
iosiippoii 331 illis IS 24 Mbps. In order to proMde middle-mile 
support in idasher .VD. the low'est-cost facility likelyavailable 
t or lease larqc eiitiugh to cany the required 24 Mbps is a DS-3, 
winch has a capacity of 4b Mbps. This need to “overbuy” capac- 
ity IS repeated as demand requires the lease oflargerfacilitj' tiers 
from DSo to ()C3 to 0Ci2. etc. This illustrates the importance of 
demand aggregation and capacity utilization in the middle mile. 

We also estimate the incremental eost that the owner of 
existing I'iher facilities w-oukl assign to the use of these facilities 
in order to fully cover both the ca.sh cost and opportunity cost of 
capital along these routes. The cost of the build includes the fiber 
deployment costs (labor, plowing, trenching, pole attachments. 
ROW. et:c.) and the fiber optic electronics (DWDM transport 
nodes, regenerators, aggregation electronics, etc.). The capacity 
of the middle-mile network was modeled as 40 (Jbps between 
interoffice nodes. While we believe that the niocleled electronics 


are very high capacity and represent future scalability, it should 
be understood that included in this cost model is the fiber 
itself, which is virtually unlimited in capacity as electronics are 
upgraded. While -we make assumptions about Ihe allocation of 
cost to the modeled services as discussed in the previous section 
entitled “Approach to Middle-Mile Model." we also estimate the 
full cost of providing sendee along these routes as a price ceiling. 
The results of the analysis arc summarized in Exhibit 4-BZ. 

Exhibit 4-BZ suggests that on a per-unit basis, it i.s cheaper to 
build than to lease. However, that does not necessarily imply that 
fora^ven (small) user base and limited capacity demand that the 
lowest cost option is to build. Cosl-por-imil for fiber builds is high- 
ly sensitive to scale and utilization. Consequently, it is possible thai 
cost-per-unit fora build is actually higher than lease when demand 
and utilization are subside. There is still a question regardiitg the 
extent to which leased facility pricing in rural areas is rcllective of 
hi^ deployment costs- long distances driving high-co.st deploy- 
ments that can be amortized ov'cr only a small base of end users— or 
of rent'Seekiiigby facilities ovviicr.s. TlieF’edera! Conununications 
Cominissioji is currently uiulortaking a proceeding to address 
special access jvricing generally, not only with j-egard to irsteroffice 
transport in rural areas. 'i’luit proceeding will delve in grea ter 
depth utto the question of costs and pricing. 

In order to connect some rural areas, providers must deploy 


From City 


■SH 

Airline 

miles 

H 

Build cost 
per HU 
.'peFfri^fith;':' 

.'.Lease, cost 
•porHUpe'r' 

. menth 

Lease 

Premium 

Neuana, Alaska 

Juneau, Alaska 

315 

648.96 

DS3 

$26.99 

$302.44 

1020% 

Bagdad, Arlz. 

Phoenix, Ariz. 

206 

100.32 

DS3 

$36,49 

$93.34 

156% 

Irwinton, Ga. 

Macon, Ga. 

934 

26.95 

OC3 

$3.46 

$10.10 

192% 

Libby, Mont. 

Missoula, Mont. 

2,372 

127,95 

OC12 

$10,89 

$12.93 

19% 

Fort Sumner, N,M. 

RukSoso, N.M, 

701 

113.87 

OC3 

$28,22 

$31,86 

13% 

Flasher, N.D. 

Bismark, N.D. 

351 

32.66 

DS3 

$16.73 

$28.06 

68% 

Lindsay, Okia, 

New Castle. Okla, 

834 

29.46 

OC3 

$4.87 

$11.76 

141% 

Glide, Ore. 

Eugene, Ore. 

759 

51.76 

OC3 

$11.19 

$17,28 

54% 

Denver City Texas 

BrowfTfield, Texas 

455 

35.24 

DS3 

$17,98 

$22,44 

25% 

Eureka, Utah 

Provo, Utah 

578 

31.02 

DS3 

$3,61 

$16,65 

361% 

Rock River, Wyo, 

Cheyenne, Wyo. 

30 

73.32 

DS3 

$155.63 

$516.23 

232% 

Sheffield, Ala. 

Huntsville, Ala. 

3370 

58.88 

OC12 

$1,93 

$5,00 

159% 

Mope, Ark. 

Fwjke, Ark. 

3,4^ 

32.65 

OC12 

$2.40 

$3.75 

56% 

Buena Vista, Colo, 

Cobrado SjM-ings, Cob. 

2,592 

70.96 

OC12 

$5,29 

$7.75 

47% 

Ketchum, Idaho 

Boise, Idaho 

1332 

92,00 

0C3 

$2-92 

$12,46 

326% 

Monticeiio, Miss. 

Hattie^urg, Miss. 

2,746 

50,59 

OC12 

$2,09 

$5,94 

184% 

Winchester, Tenn. 

Chattanooga, Tenn. 

5,145 

46.77 

OC12 

$1.46 

$3,03 

107% 

Pomeroy, Wash. 

Walla Walla, Wash. 

893 

45.15 

OC3 

$9.99 

$13.59 

36% 

Fayetteville, W. Va. 

Beckley, W. Va. 

2,780 

24.30 

OC12 

$0.86 

$4.11 

381% 
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middle-mile facilities over considerable distances at significant 
cost. These challenges arc furl her compounded by the fact that 
these areUvS often do not have I he population density' necessary to 
generate tlie type of demand that justifies the large investment 
needed to construct these facilities.’^ The list below summarizes 
the basic conclusions based upon the middle-mile analysis: 

>■ The distances at is'sue in unsen'cd areas are much longer 
than typical special access connections and the low hous- 
ing- unit or population density results in demand that is 
insufficient for lower cost high-capacity Unksd"^ 

>■ As Internet demand increases, the total middle-mile cost 
for all providers will rise. 

Rural broadband operators do not benefit from the econ- 
omics of scale on middle-mile facility cost in comparison 
to urban providers. 
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wivficss second mile backhmj!. 

^\ II w J I IMI .ir llv< i tipu.fdDSl.\M 

w 1 1 V , , \r m s, s uUisll.Hcan 

•V 1 I P''! AT I 1 p iiiKllorCO) 
using i-'issl Eliienietbackhi.ui. 

\ i| ii Ki n 1 r isiiiul lie I'SM k. .sti-eains 
I i\ 1 I \ Ii le 1 "v e 1 1] c ( 'I! it I t I (rtt/rase 

\ hul ••limit lUxi «l r M ! tr< n nh-isiiisi'iissex! 
heloxv. 

“MI )i iK I sii ijiis jss mi 11 til' I liiiK streams/ 
videos wl II siiUiciciil biJtK'is at stie tx-'ceivvr. ( -apaf ity 
widt !x;al-titiu' listnc require ntents. such asisifciiiireti 
wlhMtic i )uf-i(ii<ns tiplH 111 us x> !l lx >( wr. The 
4t<0.W-)ps siicDOuKbps video stresuns Iwit' an- typical 
Hull] viiieostreaviis. >(;t’l-.liilu tn>it;al video strcauiiiia 
reciiurenumts. litt.pi/Avww.huh.i.com, •support techiii- 
eiilJiur V'V.lii'iiarv2()lO,'I'lje :r\l!)[is viiiloo stream ci>r- 
I'espondstC) a tiigli-dwthkyptr vKietocoiifereiicti. 

' UBS InvesiiriciiitKeseiireli. US Wireless 4} J.''A\ii{iisl 
14, £(Kiy. 

A paired 2x20M.Hx of spednimrefcre to asiwetnim al- 
locution when-' downlink i.ijid uplink traiismissionsoccitr 
on f:woss!E)arat.!;20MHzt)and9. 

’ linlKiiicHd I'xtchiiologics, suoli as multiple antenna 
techiioloKipsfiikaM.I.MO),^!! also hel})..fetWiixiless 
Techiioloscy seetion below for more detuil. 

* In l.lie bands tiKtlowa.yGI'Iz, 547M!f{zjKi:iirreTitly 
liccttised as ilexible use spectnuii that can be used for 
mobile btoadband The NBP reeomiiiencls an additional 
SOOMHKbemiido available within The nend. Swt veal’s. 

^ Yiuiketi Group, "North America Molrile Carrier Moiii- 
to)'," December, 2009. 

'riieoiet.icnl peiik rate inside ii ceil, dixts not take into 
account maiivixtal world dcployTiieiitissuesovcrll-eciftR 
avtiraste rate. 

” The CDMA familyofstandiiixls has itsown4G evolution 
called UMIV Uowxsver, IIMB is no longei in flttvelopment 
and moat woi'ldwidct CDMA o)Mirato.rs have already im- 
noi.incftd plans to ado [jt either WIMAX orl.TICforwhen 
they upgnide to 4G. In the lIiutKciStatcs, forcxaniple. 
Verizon iiaa chosen LTE while Sprint is planning to 
deploy WiMAX. 

Includes total cost of network plusRiKcessI.raswl capital 
f'orsiibscribers. 

T’ Bastid oil American Roamennobilecoveragcdiita, 
August 2009. 

In 2G .systems, by con trasi;, l.h«isigm)is\vi:i'e transmitted 
over200kHzand.l2r;M:Hz, 

Toj. n more detailed exposition on these nniltipie access 
tecliriiques. .see, fore, xiiiniiln. 'I-iuidnrncntalsolWirelcHs 
Conumiriit iltpn 'Dnid IV indl'i inio IViswinilh is 
well as references tl'ierem. 

Lcttc i ti 01)1 Oc an 11 Brc nm i Vicv Pres Gw t \ff 
Otwlcomm Inc., to Marlene H. Doric h.Se<rcfarv.)’{tC 
GN Doel«>i:No,i:iy.,'t(i.')cc,y2!.,'09),Aititc!i.Aat2.r'i«- 
ure stiew.s do-wnhnkcapacities calculi tfd for 2 xIOMH 7. 
sfiectnim (ivailiil.uhtv.K.stimales'.il soc-ctralefficicncv 
i-akulaiealorcm-hu-chiiologj' with the fodowiiie 

.1 till I.intii:iii-1 I ;i \M lAli M imn\2 IlPrOA 


Re!-5, 1x1: HSRA Rel. 6, l.x2: HSPA, Rel 7. 1x1 and 1 x2: 
LTE-lxl amt 1x2- 

T' ffee.forexample.'FundamenlaisofWirelsssCommu- 
n!C3tion8.”D3YidTbeandPramod Viswanath.fordetaiis 
on Shannon theory as well as multi-user scheduling. 

® Our estimate of the limit is based on a simplified evalu- 
ation of tile ‘single-user” Shannon capacity ofa cell 
ate using the signal quality distribution for a cell site 
provided in. Alcatel Lucenft Ex Parte Presentation, GN 
Docket 09-5L Februaty 2-3, 2010, and then adjusting for 
rmilti-userschedulinggains-Ouranaly^ also assumes 
43% loss in capacity due to overhead; see, for example, 
■‘LTBM VMTS-OFDMA and SC-FI>MA Based Radio 
.Access,” Harri HoJma and Antti Totals (Eds). See, for 
example, “Fandamentals<^Wireless Communtcalions!’ 
Sea, for example. Sec tion 7-7 in ‘The Mobile Broadband 
Evolution: SGBeleaseSand Beyond HSPA*. SAE/ETE 
and LTE-AAdvaneed.” 3G ^nericas. 

See, for example. SecSoD 7.7 in “The Mifoiie Broadband 
Evolution: .3G Release 8 and Beyond. HSPA-x. SAR4.TE 
and LTE-.Advanced." 3G Americas. 

“ &e.forexamp!e,”LTEforUAnS.OFDBiUandSC- 
FDMA Baaed Radio .Access.” Harri Holma and Antti 
ToskaUfEds). 

See. for example, ‘The performance of TCP/fP for net- 
works with hi0t bandwidth-delay products and random 
loss,’ T. V, Laksliman and U-Madhow. lEEE-'ACM 
IVansactions on Networking, June 1997. 

“ CDMA operators can choose either LTE orlViM.AX for 
tt«:ir 4G evolution. LTE currently supports liandoffs 
ftoin CDMA systems- 

T® Spectral effjcienciescalculated for a{pairecl)2xlOMM* 
spectrum aitoeation for all teehnotopes. Downlink 
spwtrsJ efficiency for WCDMA performance baswl on 
V.xl and lx28ntennaeonfiguratjons! HSDPA Rel S and 
H.SPA Rel 6 lesults based on 1x1 and 1x2 configurations, 
nisiiech'vejy; HSPARel? performance assume* 1x2 
and fo£2 configurations while LTE result iissu tnes 2x2. 

U jilink spectral efitcjencies for WCDM*A HSPA and 
Ln5rap»citiesevaiuated forlx2antcniia configurations. 
Performance of {3G) EV-DO.whichis not shown in the 
clsart, is comparable to (3G) HSPA. 

" C[TTBRaADBANDREPORTAT25-28. 

» CnTBROADBANDBEPORT.ATS- 

“ “HSPA to LTE-Adv8nced:3GPP Broadband Evnlution. 
to IMT-Advanced (4G),“ Rysavy Research/3C Americas, 
Sei>teml«r200a 

^ Roimd-triplatencicsdonotincludepublic Inteniet 
latencies. Illustrative latencies for 2G/3G/4G networks: 
latenciesfor two networks using the same technology 
can vary depending on network configuration, infra- 
structure vendoroptimiaatio ns etc. 

» CITIBROADBANDREPORTATS. 

* See. for example. Figure 9.12 in ‘LTE for lihiTS • OFD- 
MA and SC-FDM.A Based Radio Access” Harri Holma 
and An tU Tbskala (&te): and “LS on LTE performance 
verification work-' at htlp://v¥ww.3gpporg/PTP/t^ ran/ 
WGl.RL!/TSGRL49/Docs/Rl-072580.zip. 

® In termsof cell radius this Iransla toi to nearly a 

three-fold improvement in coverage. 

" SeealsoClearwireEx-Partefib‘ng.‘.Mobilebroadb-and 
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GNDocket.No.CW-.'iUN \ H 2) J> till UMIS 
-OFDMAandSC-FDMVlastdR cl lActtss IIii 
Holma and Antti To.skala Cli,<.ls); and link tiudget teni- 
plaiesiii littp;/.''www.;jg[)p<)rgdtp/i:sg,.,.raii/l'SG...BAN/ 
T.S<;R..4S/(.)ocuitiei)ts RP (i9O740/ip 

•’'* Maximum tJ'finsniit fxiwer; ti.vecl (.. I'.l'.s can have higher 
transmit poivers and highcir antenna gams Ihreugh 
useofdirtxitional iuitemifis and can iivoicl body lo.sses. 
lUxieiver noise tlgiire assumes Mie use oi low-noisc 
amplifiers. Effective! noise power is caleulated as; Total 
noise density h- lOloglO C(!K'cupiedban£lwidlh),kvhere 
total noise density =1 theriua! noise density -i receiver 
noise figure ■!72dBn>/H z. Requiixid.SINR assumes the 
usooftworkx’civj'! anteiinas at the base station, Penetra- 
tion loaseseaiilwrechicedl.iyfixedCPEs by placing the 
antennas in ideal locations within the house or outside, 
MAPI- without shadoiv fading margin isappiopi iate 
when using Rl'iiianning tools beomise these' tools enable 
sliodowinganddiffractioii los.ss’sdueto ten'ain. Shadow 
fueling inatgiii is reipiired for 90% coverage relinbiijt.v, 
MAPI, with shtidow fading margin is uiiprispriale when 
using propagation lossmoclnis.suchastheOkutrm.ra- 
Hata model 

Rh planning tools tiv tVireless; see lil:l:p!//ww\v,e(Jx, 
eoin/mdex.litm!. 

” Pn'pagation toss analysis using UK pltmi'uiig tools lakes 
into acwiHitshaclowma and ditl'j-nciaon etfocls di.ie to 
terrain.. So, it is not nticcsisarv to mchide a shadowing 
margin in the MAPI. 

rropagshon lossesclw to tohsge nrc'2-7dB(it7CiOMHz. 
‘PI." deiioles propavm ion loss. 

Signal qkiaiii V i.s the I'.ttifi ot the rec'Cived signal strength 
ttllK'-iiin { h it-git.il d iiKifc tic' fromotherceil 
sausundtUn 1 Ihis, lU ,sr.i<.,K.,,ll«ISINR 
Olhgiult flilril.Kti alllN iM K, K 
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1 ' i: NO. I 


C 11 A 1' 1' K R 4 E N D N O 'F E S 


\s 111 ' 4 -.). I'-iii ( ’t Ant IS li 111- inittin^ the. 



'll I I II’. 1 'll 111 ill'll! I'N boi kiKO ii3 I’c'brujn 
_ ..(iin In ssi.iu.L,!’ rii liliti^ C-X l>,ik! i’)9-51, 
('tliniai'vl/. Z’.ili.i: ll'iC 1. rh rtacho Intojarc- KevChar- 
•i >„ < \i.H<isJ Timijs 

Llf,,Vh-,iH. i J'rlvii.i/in I'UIld [\'VV!- 

'itcruiHiksil! mil Eni.‘-'iiil’< orcli-LTK 
.1 \ Pi’ % 1 iti n n 111 1 ) \ h lui ii-v ViiiUions 

tt)r01oh.iL\:-b,kn Kjnt! \i ih i- 't il inHel! 
i.nbsTcctinira! Journal onLTE)x>r- 

fontumrovcirifk i!i< n vs ik it 1 tij! vnvw •'eiiiiors/ 
FTP/t.sst..i'anAV( ! in Tjrpi uDxs til -.)7X5TO. 
•ailJi.'JC.n’PRAN-lMihiiis.sioi b Ql M ( < )\1M Kwoiie. 
Ericsson. Noltisi hikI Nolcia huinicns Nntvvorks in 3GPP 
TSG-MN WGl. inniixt laroposal forTti oiiswUmii 
siinuktion iRsults.- titl:|);, /ww\v,;iKi)ii,oi'>(’ft(.>.-!.sf!,.ran/ 
WGl....RLl/TSGIvl n Does RI nSJWl^tp 
.9i?c. fovRxampIfiiEncBsoiiinExl’arte tihns!.(3Nr>oelccl 
Oy-.ll.Febi'vian'iy.'JO.LO; R/VN-l miluntssioii 
liy QUALCOMM 1 m )|'t F tusson Nokia and Nokia 
SidiiMins NtiCwn ks in li. 1>P ISC RkN (.1 in "Text 
proposal foi'TRiin sisttimsirmitalion results." littin/-- 
wv-w,3wn’-'>>'!f'7tp/t.Bg.r;uiA^'GI..HJ.l/rS(;E1..53/ 
D<)cs/.Rl-0)s2t41.2iii.;''TfipLTE 'Rnc3i<) Interfact- Key 
Clinvaoioristics anti Pertbrmaiice,” Anders lAinisknr. 
l oin as .Jonsaoii, iiiid MiSgi.uis .L iiiRkiviill, Bricsson Re- 
st ii h nF’Af.tvant't’.c!--Evolvm{{LTEtoward8lMT- 
Acivanced." Stetnn Parkvall, et al, EricBson ResciiKh: 
■■[..Son l.lIiiiX'rfoiTiijincieverificaiio.nworli.’at http;,,'’/ 
vvuvv istpixitt l'TVytsK...Tan/WCl...RLl/l'SGR1....49/ 
Docs/Rl-a72SSO.zip, 

Based ot.i signal quality clist.vibntion data providetiby 
Alcatel Lucent in Ex Pfirte Prestin tatioii, CIN Docket 
Ob-SILFehniarySy, 2lllO.We iihMulctenriinespfxtr.al 
efficiency ibriiiobile and l-'WA networks l>y snapping 
signal quality to data rates using the method anti results 
published in "LTE Capacity coriipured to iheSlisuinon 
itound,” l.iy.Afoij/wwwt, of ol, in l.liEK 65lh Vehicular 
Technology Conference, 2(107. 

•I* A paired 2x20M.Hzofspecl;ruin ro.'ierato a spectrum 
allocation ■where dtiwiilink and uplttik transtnis-sions oc- 
cur on t'wo separivtc: 20MI .lx tuin.ds. Thisis also referred 
to as lAxiquency Division Duplex, m-p'D.Halloestioi.i. 
Note that the total sisectrum a.llocaRoti in thisexatnple 
is 40.MHa. .Similarly, the total allocation in a paired 
2xlOMHzol‘siKicinmn's 20MP[z, 

Wlion SINK is OflR, the power of !he signal is equal 
to the sum oi'thepowcisof the Interfering signals and 

MIMO techniques use multiple antennasal the 
transitiitt.er and receiver to improve' spectral etTidcney 
ofcoi:iimiuiiciiti(>ii..S««. tor example. ".PmKlanu'jitals 
of Wireless O.immumoations. David Tse and I’ramod 
Viswnnath, for adu i LO !,\i,v'«iinn 

■’■’ In asyelomwiihiixJ.'MlMO dowadink.tx'thlhc 

lraiisniilkT(!>aaevlili n r i Ihi Kcciver (tTEJarc 
ctruippedwiihh 


'® Porthe rest of this section, weshall refer to a “paired 
2x] OMHa' carrier as simji^y a 2xlOMHz carrier. ThuA 
for example, a 2x20MHz carrier will imply a “paired 
2x20MHz'’ carrier. 

=' Basedoii results published bvQUALCOMM Europe, 
Ericsson. Nokia and Nokia Siemens Networks in 3GPP 
TSG-RAN WGl in "Text prc^iosai for TR/ynsystem 
simulation results" http:./Avww.3a?p.org/ftp/t^_ran/ 
WGl_RLl/TSGRl_ 53/Docs, mi-082Hl.zip. 
&e"WCDMA 6-sector Deployment • Case Studyof 
a Rea! Installed UMTS -FDD Network.” Ericsson 

Research and Vodafone Group R&D, in LBEEVehicuiar 
Technology Confer8nce.Spring2006:'’LTE for UMTS 
• OFDMA and SC-FDMA Based Radio .Access,” Uarri 
Holma and Antti Toskala (Eife); “Higlter Capacity 
thnjusdi Multiple Reams using Awmmetric. Azimuth 
Array,” l>y TenXc wiretess.. April 2006. The last two 
rrferences show that 6-sector ccDs result in an 8C>% to 
90%c3paciEyimprovcmentperce!lsite. 

” P>3a>d on signal quality distribution data provided by 
-Alcatel Lucent in Ex Parte Presentation, GN Docket OP- 
SI. Febroaiy 23. 2010. and “LTE Capacity compared to 
the Shannon Bound” by jtforpensen. efal, in f EI!E 6Sth 
Vehicular Technology Conference, 2007. 

“ "Downlink user data rate” refers to burst rate in a fully 
utilized lietwork. 

* SeEAjnericanRoamerAdvancedServicesdatahjso 
(accfiSBcd .Aug. 2009) (aggregating service coverage, 
boundaries provided bymobilenebwirk operators) (on 
file with theFCCI) (American Roamerdatatia-se)! see also 
Geoh’ffcsBlockEstimatesand BlockEstimates Profes- 
sional databases (2009) (accessed Nov. 2009) (projcct- 
ragcCTi8vtsvopubtjon9byrearto20l4hy census block) 
(on file with the FCQ (Gcolyticsdatabases). 
‘MobileBsckhauliWUltbeLevwsHoldr.Yankee 
Group June 2009. 

Sprint Noxto.l in ExParte Presentation, GN r>)clwt 09- 
51. January 13, 2010. 

“ UwdC3)Caimnunicationa,NoliceofE>£ Parte Presenta- 
tion, GN Docket 09-51, November 19 2009; the filing 
noUisihai gigabit linksarealso available, albeit with 
limited ran^: see also “MicTowavc, Leased Lines, and 
Filler Backhaul Deployments: Buaness Case Analysis.” 

® D.ragojiwave. “Achieving the Lovrest Tb tal Cost of 
Dvvnership for 4G Backhaul” and “Microwave, l.eas<!cl 
Lines, and Fiber Backliaul Oepbymcnls: Business Case 
iAnaiysis.” 

“ Ftber-to-the-Home Council (FTTHCouncD), Notice 
ofEx Parte Presentation, GN Docket 09-SI, October 14. 
20(19, Response to September 22, 2009, FCC Inquiry 
regarding BroaiRMnd Deployment Costs. 

Dragonwave, “Achieving the Lowest Tbtal Cost of Own- 
cr^ip for4G Backhaul.” 

“ CUearwire Ex Parte Presentatb.n.GN Docket 09-51, 
November 12, 2009 at 1 2. 

“ .Ancillary-equipment here refers to communication 
cables, antennas, etc. 

“ Average HU dens ty in mouiitainousaiid hilly areas is 
3 POPs/square mile and 7.4 POPs.'squarenaie, respec- 
tively, while in Rat areas it is 308 POft, -’square mile. 

Cost and gap shown for counties that have a negative 


NTA Kreil’thit'A utiK..ii Iu-ii'il i 'A' i 
hamUi-nlx ’-miKb i - i< I, I r tlm | 
lOOiiMHz \\i Ji v-lhi uil' di - 11 El mliin u-- 
uvisk-lreJn Lh ,.wv 11 l:i t - i r ni H i 

tluiipiopiqi-i-’i ' ni inti, n Ui i nii i f 

lelhadiL-x ■H-vii’ikiviii’i. t-i -wil tinl 

sma!lei"lhai)2miles. 

-■“ (his exhibit sufijxjrts itilormiiiion '.iiidconcmsioiis 
found HI ' xmbit + / ixunitv Iniil ’ ijlCovt,, 
l.ivcsl.ntnK nil!.) 11 < l-isM!k 't'liis 
<- T.-w.i Ml, '■d-iM'-"..! tV s-sc-i\.i„. 
file with liicComraissioiii. 

MotnicbateHite Ventures .'Milisidiarv.LlC.C'Oniineiits. 
mPSIXivkcl.K) 2.) Ji’ ’8, They vhtw 

tli.it .foiynol Ite siifsreqiutMd to cover 9.5 tlijiciwritilii 
of llic ixipiiUilion in llie rural United States are "green- 
field; " (liat iiumlx;: grows to 7ij% for the yoih pwcentilci, 
VVe iissume in -our iiKidd that the mimber ofgreenficild 
sites required is whicli is the iivernge of thowi two 
iiutnlxu-a, 

Gttievnetwcrkco.stsiiichide tho.se incurrediii tlieCoixi 
(Node-O) network as wxdl as cur CPE (No(:te-4) subsidies 
** trx' United States Consumer Cciinmvinications.Seivices 
QVk-w Uixiate, ;5Q09, pg. $, Dticet.rilxir 2(509. 

^ Utiited.StatcsTcleconiAs.soc'iation.'fV.'lecomst.aiislics, 
http://www,uslelt.'i.'om,org/LiHm/’l'fele<iomStuti»tics. 
htaul (lastvisii:ed Feb. 3, V.OlO). It should be noted t.hat. 
the»‘ L.'lll operating conipiiniescomiirise fenver than 
S.IO iioldiiigeompanips. 

IDC, UiiitedStiitesCotisumerConuiumicalionaServiocis 
QView Update, 3Q09. pg. .5, Decei.riber 2('i)9. 

" Si.’i; Network Dimensioiiing section tiolow, 

Adtjan •■'Ifefiiiing Bniadbund Sptieiisi Estirnat.ing 
Capacity in Acees-s Netwo.rkAi'chiterttu'es," Subnits- 
sions for Uh: RecortJ -- GN Docluil: No, 09-51, (Jiinuaty 

4.2010) at8, 

Adtran •■‘Defining BiwidbaiidSpeeilsi Estimating 
Capacity in Access Network Aixihitecturcs.'' Submis- 
sions for ttui Record -- GN Docket No, 09-51. (January 
4.2('K))ata 

” Zhone.Applications, hti:i);,//iv\vw,zhone.com/so!ntions/ 
etlieriiet/, (last visited Nov, 17, 2009). 

’’’ Isfvei 2 Dynamic Siwetmm Managnmeii t (DSM-'J) 
is curretiUy avail able unci aids in theinanageinentof 
power nud liegiiw to cancel sonie crosstalk. Level 3 
Dynamic .Si»ct)-um ,Mii,nagenient CDS.M-3), also known 
as vectoring, iscui'roiitly being tested in the laboratory 
and in field trials. Vectoring is discussed ill gr'eatei'dRtail 
intJw3-5 kftseclicinofilie-jppeiidixbwiause, ali.hougb 
possible on A1XSL2-I . the techniquela mostbetiefidalon 
line ten,gliia lxr!()w4.(i(X) foct: .Broiidbsnd Forum Jan. 19, 
2010 Notice of JLv.RrmtoConiraunication •• Addendum 
ai:S. 

Lctfei iwiuilrbn\56)-sh ( incfOpi nUngOfficev, 
Rioadbatid honim, to Mariotie .H. Dortch, Secreliary, 

Fit (Jan 19 2i>K R llx it) 5 md I oiiin Ji i 19 .lOlO 
Nobr<‘of£jPn.'-fMC-oniiiiumcation •• Addendum "1 at 4. 

^ Adii-m Dffii 11 nBr .r’l mlbic-cth 1 stimKing 
Cape itv in V'cs.® Ni t \ ^1 k Vn I iln tuns Si hui- 
snwt.rlh R<c id i.M) Ul\-f9 I'-lmuiiy 

4. 2010) . 


KKiK'-.RA!. COMMUNICATIONS COMMISSION j W«”W.BBO.ADBAXO.C.OV 


124 



277 


OBI TECHNICAL P 


C H AFTER 4 ENDNOTES 


1 ill 1 r t 111 N 111 iL\hi feCon 

I II 1\1 1 -\l iiiJc C iriK r « i lion 

\ I 1 1 I I* Ofiriili •tlil'xr jriMn 

1 I 1 <11 1 \ t hi) 'ih I ID [jljviii.iif (jX 

I) I s ,47tj 1 )1 7 j! IN \ i.i)*i4 2009i 



1 iiN s 1 iw / l\iliisi'-u-<iuii«lmthe 

1 1 ]| nini til. V ikhi fi/n UGn-.i> 

' . K r\-iii III I . < I <1 W i.'wm 

iNi ( \ hT bl. 1 inp D niKkll 11 iV.nIMile 
\ iiBi liLiiidAi.il i)i t% ,!i<lD.i)l<M.!C>.t ( N 
IXkK’I St > 47(iy 'ih ij 1 -fii] 1\) !ibci42n09) 
LoikI (ioiIs. ivliicrii ai'f mclucl.ii-s i.t«>d ns low-pass 

lilt.ei's to balarn'u i-csponse tor vohio fr«niciiiw' transmis- 
sion. efffiotiwlvbloiikxD.SL siffliaRI,osKK'otlspwirra!ly 
exist on loops exeeediiisl.S.tXiO liwl. 
BrKlKerit.iii)S,l6Hii!l]\»olu.vitKririmiif.eci\virt>tvi)i>ailv 
foritieihvlifiti clian^i's iirt* niatk to Itie lixip and iin- 
necick'i.l csble la left ati:iielie.:l to the hxjp.ciin csnwsoine 
sei'vicecteKratiat.ioii.espetiialiy Ibicliilii scavites. 

T('.P nceeltirnfioii is the loiisolidation of itniiieislsfor 
ni)d iKiknowled*emeiit ofclutii to minimiite ttie ntimljcr 
of .serial rni.tisniissions ovtir tointmiiiicstions links. TCP 
fast.-.stnrt is the ctisfiliiinj? of slow-stiii t, which entails 
error chee!dn(£l)ef'orc the link is liroiigltt to full speed, 
in order l:o pnwide li.ill link bandwidth from the ootsel 
of t he session. IX'P pre-fetehis tlie vise: of the predietive 
caching ol:'Wet:i content and DNS look-tijw. 

■Letter i^-oiti JohnP..Jaiika on belsalf of ViaSat, Inc. to 
Mnrleiie M , iilortcli, .Secretaiy, KX'.fJiin, 24.2d0!» 
rViaSat.Ii.iii 24, 2009jfi:v./^arfc'’) stp, 

Max Kiigel., Satellite Tlida.v, http://wi'Av.sHtellite{otlay. 
ooni/via/satellUeget.aptTsonal/Vithy-ViijSaf-AcQtiired- 
Wil(:lBlu.nand-Wlw.Wil(:lBhici-NKCckt(i-lt.,..^291).htnil 
(last visited dan. 12. 2010). 

Peter B. do SckhiiK, Space News, httpi/Avwxv.sitaccncws. 
eoni/8atti!hle...lelecom/witfi-'wi,ldl;).t>ie-a(‘(]tii!!i»ioii-vin- 
Riit-doubles-tx't-SMlelhte-i.jroiKttiand.trtitil (histviaitwl 
Jan.:i2.2010). 

(.Ill BPOADP \ND lirPDRT AT 57. 
\nSU(oniimnlsal < 

JBIDI., IS the iiwj'age demand for iiolworkcapBeity 
acixiss filUiibscnljerson the network cliu'ingllie huBicst 
hours ol the. network. is discnisBed inter in the 
Network DiinensKiinna: sict.ion. 
.*iKOBi,Broadbt.itidPerforiniUK:e, 

ViaSat .Jan. 5, 2010 Kx. Parte i\\\ 2. 

Miighes (let, .2(>, 2()09.Z«/Vfrfe at 6. 

See OBI, BioadbandPtirlormance. 

ViaSiil Coin men l:s ill reA^atto^lal BroiKlband Plan for 
Onr .hkiliirti. (.IN ]. locket .No. t.>9 .5J. Notice of Itwjiiiry. 24 
l.'CCHc(!4;'i42,C20(.ty)atl», 

VtaSfiK.iotnitienlsm re National Broadband Plan NOT. 


ViaSat: Coirimentsin re National Brc>a<it>an<l ilaii N'Oi, 


\Ve assume a growth rate that (lotiWes exactly wry 
three yeaix.i.c.2(),S%, for this analysis. 

It is uiiclerti- wliat tite effect of the Plan will iiefor 
sale ill iebroiidba:i<tjirovkU'i's' subscriber chum due to 


the buildouts in areas that are currently served only by 
satellite. 

ViaSat 2009 <\nnual Report at 17. 

ViaSat 2009 .Annual Report at4- 
No te that the investment gap caicniation does not ex- 
clude NFV'-positive counties as the base case does, which 
explains why tlie revenue number differs from t!ieS8.9 
billion in tiie base case. 

Hughes, High-speed Internet Service Plans and Pricing. 
http:/7consunier.hughesnet.com/p!aDsa:fm (last visited 
Mar.S. 2010). 

Operational savings areofferedby the Point to Point 
(P2P) and Passive Optical Network (PON) varieties of 
PTTp. not by the AeSve Ethernet variety. 

RVA LLC, FIBER TO THE HOME: NORTH ANfERI- 
CAN HiyrORY (2001-2008) .AND FIA'E YE.AR FORF,- 
C.AST(20W-2013),7{20iT9>.ofVOT/£*/eatlittp:,ywww. 
rvaWc.coni/'FTrP-subpageZaspx. 

CISO) SA’ffTEMS, FIBER TO THE HOME.ARCHI- 
TFCTURES, 4 (2007), available at httpi/.'www.ist- 
breador^.pdf.'TTTP%20.Architeeture8-pdf- 
Dave Russell, Solutions Marketing Director, CALIX. 
Remarks at FCC Future Filler Architectures and Local 
Deployment Choices Worksltop 31 (Nov. 1ft 2009). 
National Exchange Canter Association Comments in re 
PNlHl fiiedINov- 4, 2009)at la 
See OBI, Broadband Performance. 

Dave Russell, Solutions Marketing Director, CALIX. 
ReniarteatFCC Fit ture Fiber .Ardateciurea and Local 
Deployment Choices Workshop 3f (Nov. 1ft 2009). 
L<‘tlcr fiom Thomas Cohen. Counsel Cor Hiawatha 
Brotkiliand Communications, to Marlene H. Dortch, 
Secretary. FCC (November 10, 2009) (“Hiawal iia Bioad- 
bancl November3a 2009iirAH-<«Oat7. 
ia-t ter from Thomas Cohen, Counsel for the Fit>er to 
tlie Home Council, to Marlene H. Dortch. .Secretary, 

FCCl. (Octobea: 14, 2009) ("Fiber to the Home Council 
October 14. 2009 ih at 9-10. 

TO* etiuatioii was derived from filling .icurve lo the 
data, and assueh averages oxur the typeof outside plant 
(aerial or buried), niiscurve fit may underestimate costs 
in very high-density areas or other areas wit li a greater 
mix of buried infrastructure. The r2 for the curve fit is 
a992 and llte R2 adjusted is 0.99a 
.JOHN A BROUSE. JR, FIBER ACCE^ NEIAVORK 
A CABLBOPERATOft-SPERSPECTIA'F, 3 (2006). 
htRi^/wwwjtu.inl/ITU-T/woTksem.-aana-’presenta- 
tions/Session. 2Asia.0604-whitopaper_brouse.doc. 
DOREEN TOBEN. FIBER ECONOMICS AND DEI.IV- 
ERING VALUE, 34 (2006) available at httpi/Vinvesfor- 
veri2on.com./ne\vs/20Q60927'20C>60927.pdf- 
Letter from Thomas J- N'avin, Counsel for Corning, to 
Marlene H. Dortch, Secretary. FCC (OctoberlS, 20i)9) 
{“Corning October 13. 2009 Ear itorte") at 17. 

R\A LLC FIBER TO THE HOME: NORTH AMERI- 
CAN H ISTORY (200l-20>38) AND Fl\^ YEAR FORE- 
CAST (2009-2013). 7 (2009), http:,4A¥ww.rvtdlc.com/ 
FTTP_subpage7.3^)X- 

Data obtained from Comcast SECFormlfQ dated ll,#;i)ft 
VbriJton .SEC Pdito 1<X2 datedlCWSft'W, and VerUon 
Communications, FIOS Briefing Session, 37-41, 2006. 



\n \ lldistrvDifi httn wMwiut onSMIsis 

a.spx,ii,ist visUed .)an. Li, dOlOi. 

('Fx DDUDi t jiMui-u-. ub i-p I mouilnmi 
ants, bv leclui(5k)gv'.,!n!is' 201.19. l«t.p;/''wxvw.ciecd.org' 

Sii ut li KllMui t!i>.iM=iu i d) in .lOIO 

National Cable & lelceommimiCiibonsAssoaiition. 
InduKtrvD'ala. Ill tp;)/www.m'!a, com, btatsC.iioup /Avail- 
ibihtv ispxthMMsibJKb 1 2 in9' iridROBl RI C 
klMNbONNlW r SCJIULI/' COIl MBUINSil 
ini lORTILl INn'RAKlIUN.BROADllANDlN 
AMEIIKLA:\VH.RRF, ITLSAND WllERE IT rS(’0INCi 
(AKOllDiVi IOLKO\I)R\M)l) R\ i( 1 lUniD 
ERS) .il:2i:i(2009) C'Crri BROADBAND REPORT"'i, 
<JW7i/nWeathltp;//www4.gsb,cc)liimbia.eflii/C'it)/. 
National Cable *Te.lee<Mvi.inuriical:wri». Association, 
fndustiy Data, !il:tf)://www.ncta.eo.tivStat»C! roup/ In- 
vestmenlia.iiapx (last visited I'cb, 3, 2(.i09), 

David Reed, Chief Strategy Officer, CableLabs, Rcnnirks 
at FCC lAiture Fit>«' Avcliitectiivos and Local Deplov- 
mentCtidicea Workshop 3i tNov. 19, 2009). 

Adiraii, Defining Broadbiind Si)eeds:Derjvirig.Ref|mix«l 
Capacity in Access Networks, at 24, CN l.lockei: No. 
t>J-5l,.Ianuaiy4, 201ft AssumesAO'.'i,' penetration ot.lSO 
(Kiruon node so thill capaoi tv .■)(' Mbps/C40‘>)Xti50) • 
250 klipsof capacity pw' si.itwcniier, wen in execssm the 
160 klifis average usage forccust, 
nii.s does not mean that ewry cable operattir wilt offer 
packages at these speeds, nor that every suiiscriberivill 
have service at Ihesn speeds; instead this is h coituiieiit 
on the capability of tlie Bcceas iifitwork fo)' typical user 
loads. Ixicaliiied heiivviise.e.g.. fi'om befivyiise ofix-iei-- 
to-iwerpixigi-ams could load the network more than is 
tyincal and lemi to lower realized speeds. 
RX;ltSsi>eci:riimH.llocfltioJUfi1:tp;,7www,fcc,gov/mb/ 
eiigineenng.'i.isal lodii't. pdf), (last viKitcod l-eb. .19, 2010). 
ADIU VN \COLM l.N UlR.Sel .il DEi'ERMlN \TiON 
oFTHKCAinctrYor [nh'i'P3rHrAM('H.)N 
NEL IN (fAKLE NETWORKS, 3-4.bl:tps;//drachma. 
col<)r«doz!du.'dspace/b)t»tre;0m'!2ti4.5678y/74/.l/ 
NOS....'>{i<sc....O;.B.299,pclf, ( last visited Feb, 9. 2(.)J.O), 

.Stacey Hisiiiil.xrt.ham, Df.X.S.Ls J.ft i.oimng Soon i:o 
iiCabk'CoNf.‘ar'Voii,ht.tp:."gig;iom,coiii/20t)fti.)4/30/ 
doi'Sis-3<i-rom!ng-aooii-to-iin-isp-ii(Mir-v(Hi,',Ua8t 
\T.-«Kxt['eb,9.20Ui). 

Ciwc) bvstems, 1 he Lconoinica ol. hwitchedUigi tal 
VKlc'o.n(t{):;'-\v\vw,i(mptK.nc-;t.'f;n,'l !^)sohltlo.ns,'’C:o!l^lt.- 
enl nv.t41 (is-.if isg- ns7)7whilc p.pci Oi7o]A, 


pdf. (last visited 1-cb. 9. 2!iH9. 

Z.'K'kslvtputv Re.'Mrt'b.Sw'irrlied Digital Video 
Thi'v I g iilti \ vw / Jo. list 1 news *'>t4!<' 
Suihhf.l Digii I \ d 0 ii\i ,< \t li'i 1 ! 
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I \ v 11^ . \ n S rr\ <irol)c\iceIn- 
I \ \ri \ "<Mi WtN - 0 J-t7, 09-51. 

M) t\ Jl r, I jl!) \< ic( l)\09-2519, 
i-elJ)c-c'. 2009), I'ik-ii I'cls. 17. '’Olit, till. 

I t L l II -'f t !Oj(Khttj>- wu-w. 
h t i II I ir I M ' >11 (last 

\'- ' I ftl MK tui P ‘1 ) s .t z f Q^^MalK! 

flv I Cl it' i (>\M 

( !•ic. S\ t Iiii. I mkrMi dll lO^li rill .«>!i 

put ilia i,XK,.Sl.SUor!(i.htti:si.'.'www,cisi'i.',rt>m.-' 

ill 1 •> ifcli llt«' H Uf* i'(h I'-Jisrif ^ ih 

m>teCi91«Oa0080094^45.shtml, (last visitt'd h'.-'b. 9. 

20K.t), 

C.,isi?oSvstinn», UmcastA'cleo\' itiioiitBisaltinstthe 
HHtJlc; Kiiono.iiuca, Stiatsij.'Kis, and Aalii tcteliiu'. https;.-? 
•tt-iv-iv.ciac'o coni 'cn.4.1S.so.'ntK>ns’<.'o.lUtfral 'tis-Hl.' 
i)a.'i22/)i»‘l.'.i7/i.inici!i9t....vKhK.)...w'htl:i‘i...!ia[)er.ixlf,((3sl 
visitcicl I'cb. 9. 2(.'li)t, 

C.i.ac’oSvstotns. l.iijcle’i'standniKDflta .riiroiiiili- 
pu t in a rXlCSIS Wortcl. httpai.'.'ww.cisixi.eoui •’ 
4n/US/lt;rh,tldsO'H0 ()i<,'lKchnolcs[ies..t('fh. 
nol:p09i«(>nOOBOt:)945‘li;.8tit'.rril.(taal.vJsit«!l4>}.>.9. 
20i(;>), 

Kepoi't 011 Catiie [ndii.stvy Pnce.s, MM Docltftl: No. 92- 
A’lTACMMENT 4 (2009'), 

'■*“ Report on Cable lixli.istvy Prims, MNd il'.locket No. 92- 
2fiC>, ATi'ACVIMEN'I' ri-b (2009). 
Ciiavtet'C()niiTniiiit'ati(Mis,FiberAccc'.‘(sN«‘twoj'k;A 
Cable (ilperatora Pei'spKotive, titti);//wtvw.itu.int,/lT[.J-T/ 
\voi'ksom/asna/i)i'esentHtions/SeK»ion..2/nsna...O(>04.. 
s2..p4..jb.iii)t, (hist visitcai Feb. 1,9. 20K)). 

Pe.imliat.ioni'fjt.t* denotes uliLiiiilirateoflwjines passed 
foi'ciiigiti.i! 'I'V, tiigti-spRcicl data !i 111) t'oicc: (lost doesiiol: 
iiioUidfiCpri;co.st.. 

Chfii'tei-Coniini.micati(ms,I'iberAc<.e.«iNetw>rk:A 
Cfibk: Opera ton Pei-spect.ivfi. httpi//www.iiii.iiit/]'n.'-T/' 
\v(H'ksem/n8nn/pi'(i!seijl.utJori«/.Ses»ior»...‘2/asna..0604.... 
»'2..p4.Jb.ppt, (last visited Feb. 19 201(>). Assumes BO't'o 
peiiet.fntioii o(' homes passed. 

Letter Irot.ii Thomas (Ailieii., folley ,f!)rye & Warren . I.U’, 
to Mdvieiie l.L Rortch, Speiatary, ?CC(N<a'. JO, 2009) 
al: 1. 

Westbay Kiisfineets - htt.pi//'vw\v,erinng.coTiv''wh«1is. 
htin; February 2010. 

■'’> Seehtt.ps://siipp(ivt.si<yp<i.eom/.lbci/FA1417/How-cto-'[- 

k. now-if-(-h;mi-Kufrieic«it:-bani:lwidth?rForSkypsi- 
to-SIcype \tdeo (both tioi-miil and liikh qii.tlily) we 
reciommerid; 084 kbps. 

\A\vm.D(ifiinno Rnvtdbnndiypcciih: 

Ccipadtv In Access S^el'imrkn. at 22. G.N litocket No. 09- 
5)..JamiH.rv4.2010. 

l. liii.bTSimila.ntieabelweenvoiee and histhapeed Internet 

El'll ItlC piOViaiotjiiiK. C.'.NblVl>4. 1 til li In 1 2004. 

flltcrt\ns (i!D\J\nlSi HnU iU-erl Radio 
Vu-A Hi r /•’ p I ^ F/dais' 

V on I'lC IblliMcU 1MUC 
‘ s . cm 1 1 idtiiKUoit ri 1 ii.i 
" ( [«ini I cl tit Ibi cll till! taviaproMdedasa 

tv-st-cf!orl service wiicieby the transport network eie- 


ments are shared among many users. However.busjness- 
orien ted broadband networksoflen are sold with serviee 
level guarantees that provide pierformance assurances. 
As such, last mile as well as the backhaid network Cle- 
mente must be engineered 'withiiigher capad ty to ^ure 
that bandwidth is always available to the subscribers at 
all times, regaitttessof network conditions- This adds 
cost to the ti ansport portions of the networks, which an- 
reflected in mvfch higher prices to the end-users. Busi- 
ness class "dedicated” I ntemet services haw a pricing 
stnicture that can betnany times more expensive on a 
cost-per-bitbasis. 

AAtraa'Bx-PsrteFil\ti$.ANati(malBroa<Ib<indPIanfor 
Our Future. GN Dociffit No. 09-51, (FCC filed 23 Febru- 
ary. 2010). 

White we realize that a typical fuily configured DSLiKM 
would likely support no more than -350 subscribers, 
we used 5.90 per the availabiiity of the simulation too!, 
.Assuming that fast Ethernet backhaul isstil! used fora 
-3S0 subscriber DSLAM would result in an even better 
ovei-subscription ratio and even greater probability 
perfomiance- 

The results of this analysis do not easily apply to wireless 
networks. Unlike in other networics, the agnal qualily or 
data rateinawireless network isstroiiglydependenton 
the location of the user relative to the cell site. We need 
to account for this non-uniformity in a^al quality to 
dimension tlw wireless network [See Wire-less Section 
abowe.lStiil.we note that thespeeb'alefflciencyofa i'ixtxl 
Wireless.Acces8(F%(A> network is -2.3S-2.7b/S;4fz. 

50, the oversubscription ratio of aS-sector ceii site with 
2x20 MHz spectrum allocation and 650 subscribei's is 
-! 6-1&5. Hx-refore. at first bJnsh. Oils figure indicates 
that a FWA netwoiiishouldhe able to deiivsr 4 Mbps 
in tlie download witli high likelihood. And, ns we show 
in more detail m the Wireless Section above, the FWA 
network C!Bi indeed support thisajbacritiercatwt'ily. 
TittiaiialysisisbasedonasimtilationofNsiilMcrilvra 
on a link with capacity C. Speeifieally. the .sii>ti4al:io» de- 
termines the burst libelihood for Uie Ntli sulwcritxiron 
tile linkwiien the remoirung subscribers geocrate ti-aflic 
according to a Pareto distribution of mean 160 kbps. 
Nolo tliat tite mean of this distribution cotrespoads to 
our BHOL assumption of 160 teps-Formore details, stsv: 
Adtran, Dining Sroadbaix} Speeds: Deriving Required 
Caparity in Access Afef nwfcs. al 22, GN Docket No. 09- 

51. Jsuiuary4, 2010. 

CeiiturylinkEx-PartefilingiA.Vflffona/Atocdhonifi’itm 
JbrOorfafc/re.GNDocketNo. 09-.51;//)fern<jfi<ina/ 
Comparisan and Consumer Survey Requiremesits In 
theBroadbandDalalmprovanentActG}^ Docket No. 
09-47:/n9Ufry Concerning die D^kymentcf Advanced 
Telecommunications CapabSify- to AU Americans in a 
ReasonedileandTlmelyRishion, and Possible Steps to 
Accelerate Such Deploisnenl Pursuant to Section 706 of 
the Telecommunications Act of iP9& as Amended by the 
hroadband DataImprovemaitAct.CN Docket No. 09- 
337(FCCfi!edJamiary 22,2010). 
wr WindstreamEx-Parte Filin® A Satianal Broai&and 
Plan /or Our Furore. GN DocSait No. 09-51; International 
Comparison ondConsumerSurveyRcquircments at 


duRo, I m’lyi I I \ 4 1 N ' i \ 

09 A"” irij -> ( r /I 1 

nic\i P ! n L I il \ 1 > 

Rea-on ' I i ! p i\ I v''i / s 

Accxlcri •• pI>i ir II’ -'ll 

thi hi r 11 \ n p’ -1 l\ I 

Proadl miKI ! , i ' 4 i \ t 1 N 

ll/(fa h 1 h 1 V I U 

C-omi xiStNiiKciLt ini^vl 
t\7/>ro /. n t'-> t rl> I l NP k ! fi 
09 >i ?\ UvKl t 1 IN V il . - A 
Uiilunl nkf \ 1 D t 1 1 j. i k 7 I '■ J I 
f-'rOwlui C M> UE\ /"l/if j 

Cmiinvr, < -c y , f , 

rh llnx Itai ll>i lii ir itlAi (.M)(i.Ul\ 
09-47:/n50!n*Cfif!Cf’nii'!i7 tmVcplavrriciitdAdwnccd 
lcl'-'-ommuiwol!cm(..apahtluvtoA!l Ammeans m a 
Reasonable and ! unciv fashion, imd. Passible bieps to 
Ac<sili:ratc.'ivrhl.>epiovmentPiir>iiumtloSe(:tm70f>o} 
the reJmtmiminicafionsActqrWo, as Amended by the 
[irocidband Data ImpnmrneiU Act, GN Docket No. 09- 
i:i7(FGC filed Jiiiniary 22, 20K>). 

Winclstrcaii! Ex-FarEc Filin® A Nationallhvadband 
Ptanfi>rOur.FuHirit,Qbi Dcickcl. No. 09-51;,('i(Krn«rfof!(7l 
C.'omiuimonflw/Cofi.somei'i'orvc.vRf.'i/iu'/vnw/jW/n 
the Hroadband Data Impravement Acl. (!i.N Docliet No. 
09-47:/n<j’ui>:yC<>;iccrn/ntf the DepkymentQ/Advcinced 
V'teeommunieor/nnsCripabiHy to All Americans in a 
Reasonable and Tinuiiy Fashion, and Ihss/hk Steps to 
Aiiedei-areSucliDciphyrneiitPunuiant 1.0 Section 7()f>t)/ 
the Telecimmiiinkali(>nsActofl!>96, asAimmded by the 
Hroadband Data Improvement Act. GN Docket No. 09- 
i;j7(Fa'. filiMl .laiuiary 13, 2010), 

‘llie Gabriel network for a point set iscremtodljy adding 
(Klgeslx'tweenpairsofpoinlsin the souree set if there 
are no other jKii.nts from the acit, coiitHiiKN:! within a 
oirelfi wtioiw tliauieter passes tiwougli die two points. 
intiricliKicdasoiie iiMiaiisofiiniquelydefiningooritiguity 
fora ixhnt.'sct sucii Ihal. no other point could iie tvgunled 
as l.yiiig'txitweeii' coni iec ted pairs; available at.i iittp:// 
www.spatiaiaiial.vsisonliiie.coin./output./htmlALibriel- 
netwoik-htnil. 

Asutjsctoflhe Gabriel networkinwiiic'li the acklitional 
c<m.strainl is applied that no other points may lie ivit.hiri 
tlic srcaofiiiter.sect.ion defined by circles placed at each 
Gabriel ncl'work not.ic wi tii radius ciquisl !:o the inter- 
node separation: amiiabkat: iittp;.Atnvw.s;,'(7riV/fo;Kr()>- 
sliioiiline.<xmt/dutpur/html''Gabrwlner\>vrUiiml 
()omiueni8cjfWiiidstivairint.l6 V.A.iVfiffoiiu(/iirf)«i'iF(wrf 
Plan for Our Future. GN Docket ii 09-51, PN 'ii1\ (FGG 
fikxl No'wraiier 4, 2009). 

CoiivriMintsofXOCo.niiminicatio.nsnt :tO,.A A-'oR'cincJ 
HroaxlbondlHanfor Our Future, GN Docket # oy-.'i l, PN 
#t I ( F(‘C filed November 4. 20(79). 

Gommemtsot Wi'Izoii at3,A A'!/f/(.)fifl//lrooiy/>(r(/iii'F/r(rt 
.fo.rOur Fbfure.GN Docket# 09-51, PN #11 O'GCfilcil 
Novcnilx-r 4, 2009), 

C-oitinicuteofN.ilionai Tdw'ominnnicatioiisC'foopera- 
tK-e,-Vss<>ciiitjori(NlX'A; al Ic'. ComnwH.’^ouc/hrnn 
Impoctof.MkldkaiidS, , nd Mb A"vv,fV A-i 'I'nd 
AvaiiafdlityaPilDcidoi.nniii lA Do Vet siiy i7t9- 
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.wc'iiss !'i3l<-hniKls4. 11. 0 3iHi 7; Lo\vC..;)St croup islhciiv- 
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LIST OF COMMON ABBIIEVIATIONS 


:•>(} Third generation 

4C Fourth generation 

ADSL Asymmetric Digital Subscriber Line 

AMPS Advanced Mobile I’hone Service 

ARPl; Average Revenue per User 

AWG American Wire Gauge 

RflOi Busy Hour Oi'fered I,oad 

BPON Broadband Passive Optical Network 

CAP Competitive Access Provider 

Capex Capita! Pixpendilures 

CDMA Code- Division. Multiple Access 

CLEC Competitive Local Exchange Carrier 

CO Central Office 

CPE Customer Premises Equipment 

DOCSIS Data Over Cable Service Interface 

Specification 

DSL Digital Subscriber Line 

DSLAM Digital Subscriber Line Access Multiplexer 

EBITDA Earnings Before Interest, Taxes, Depreciation 

and Amortization 

ILPON Et hernet Passive Optical Network 

EV-DO Evolution-Data Optimized 

F'l'TN P^iber to the Node or Fiber to the Neighborhood 

FTTP Fiber- to-the-Premisc 

FW Fixed Wireless 

Gbps Gigabits per second 

GHz Gigahertz (I billion Hertz) 

GPON Gigabit I’assive Optica! Network 


GSM Global System for Mobile communication 

HFC Hydirid Fiber Coaxial 

HFM Hybrid Fiber Microwave 

HSDPA High Speed Downlink Packet Access 

HSUPA High Speed Uplink Packet Access 

HSPA...... High Speed Packet Access 

HU Housing Units 

Hz Hertz 

iDEN Integrated Digital Enhanced Network 

ISP interjiet Service Provider 

kft Kilo-feet (1,000 feet) 

ILEC 1 ncumbent Local .Exchange Carrier 

IXC Interexehauge Carrier 

kbps Kilobits per second 

kHz Kilohertz (I thousand Hertz) 

LATA Local Access and Transport Area. 

LTE Long-Term Evolution 

Mbps Megabits per second (1 million bits per second) 

MHz Megahertz (I million Hertz) 

MIMO Multiple Input. Multiple Output 

MSC Mobile Switching Center 

MSO Multiple System Operator 

NBP National Broadband Plan 

NIU Network Interface Unit 

NPV Net Present Value 

OECD Organization for Economic Co-operation and 

Devc'lopment 

Opex Operating Ex'penses 
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OTT ()ver-t!ie-top 

POP Point of Presence 

PON Passive Optica! Network 

POTS Plain Old Telephone Service 

PSTN Public Switched Telephone Network 

{’V Present Value 

QAM Quadrature Amplitude Modulation 

QOS Quality of Service 

RBOC Regional Bell Operation Company 

RFoG Radio Frequency Over (i)ass 


RT Regional Tandem 

SG&A Selling, General and Administrative expenses 

SINK Signal to Interference plus Noise Ratio 

TDMA Time Division Multiple Access 

UMTS Universal Mobile Telecommunications System 

V'DSL Very high bit rate Digital Subscriber Lino 

VOIP Voice Over Internet Protocol 

WCDMA Wideband Code Division Multiple Access 

WISP Wireless ISP 
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GLOSSARY 


46' Abbreviaiiou for foiirlh-gcnoralioti wireless, the stage of 
broadband mobile communications that will supersede the 
third generation Specifies a mobile broadband standard 
offeringb<)th mobility and very high bandwidth. Usually refers 
to f/l'E and WiMax lechriolog.v. I'or the purposes of analysis 
in this paper, areas where carriers have announced plans to 
deliver 4G seiwico are treated as 4G areas; all other areas are 
treated as non-4(/ areas. 

Access Network Combination of Last and Second Mile por- 
tions of a broadband jjelwork. See Last Mile and Second Mile. 

Actual Speed- Refers to the data throughput delivered between 
the Jtetwork iiitcrface tinit (Nllf) located at the end-user’s 
premises and the service provider Internet gateway that is the 
shortest adminislralive distance from that NIU. In the future, 
the technical definition, of “actual speed” should be crafted by 
the FCC, with input from consumer groups, industry and other 
technical experts, as is proposed in Chapter 4 of the National 
Broadband Plan. The technical definition should include 
precisely defined metrics to promote clarity and shared under- 
standing among stakeholders. For example, “actual download 
speeds of at least 4 Mbps” may require certain achievable 
download speeds over a given time period. Acceptable quaiit>' 
ofservi.ee siiould be defined by the l-’CC. 

Advanced Mobile Phone Service (AMPS) A standard system 

for analog signal cellular telephone service in the United States 
and elsewhere. It is based on the initial electromagnetic radia- 
tion spectrum allocation for cellular service by the FCC in 1.970 
and fii'st introduced by A’r&'r in .I98:L 

Anierican Wire Gauge (AWG) A U.S. measurement standard 

of the diameter of non-ferrous wire, which includes copper and 

aluminum the smaller the number, the thicker the wire. In 

general, the thicker the wire, the greater the current-carrying 
capacity and the longer the distance it can span. 

Analog reclamation • in a cable system, refers to repurposing 
spectrum previously used to carry analog channels for other 
uses, eitlurr digital channel.s or high-speed data. 


' The authors provide tins glossary as a reader aid These definitions do not necessarily 
represent the views of the PCC or the United States Government chi past, present or future 
technology, policy or law ahd thus have no interpretive or precedential value. 


Asymmetric- Digital Subscriber Lin ( > Vkchn 1 

that transmits a datasignal over tv i-'Ud p o i. rjipci ilin 
over facilities deployed originalK t( pi nuk\ kl UI ph n\- 
Downstream rates are higher than Ltp'«ti l im i ik ' it n 
as^Tumetric. ADSL technology- en tbit-, d tt i ti in'-mj'-^i n ner 
existingcopperw'iring at data rate •« 'cTt n! bun iri. ilimt' 
faster than analog modems using an A.NSl standard. 

Average Revenue Per User (ARPU) A metric used by investors 
and financial analysts to measure the financial performance 
of telecommunications service providers. .ARPU is the aver - 
age amount of revenue a company collects from each user per 
month. 

Availability Gap See Broadband Availabili ty Gap and 
Investment Gap. 

BG.wC<7.s<?--The basic set of assumptions that leads to the S28.5 
billion Investment Gap. The base case .in the model compares 
the most economical technologies: 12,,000-foot-loop DSL and 
Fixed Wireless. For the r2k-foot-loop DSL, the main assump- 
tion is that there is one competing provider in areas that are 
assumed to receive 4G service, and zero competing technolo- 
gies in non.'4G areas. For Fixed Wireless, costs are allocated 
to mobile infrastructure in. 4G areas; in non-4G areas, all costs 
are allocated to fixed service, but the carrier is assumed to earn 
incremental revenue from mobile operations. 

Broadband For the purposes of determining the .Investment 

Gap, 4 Mbps actual download and .1 Mbps actual upload; see 
also the National Broadband Availability Target. 

Broadband Availability Gap The amount of funding necessary 

to upgrade or extend existing infrastructure up to the level nec- 
essary to support the National BroadbandAvailabilityTarget. 
Because this is a llnanciai met ric, and to avoid confiision. with 
measures of whether local networks are capable of supporting 
a given level of broadband service, the Broadband .Availability 
Gap is referred to as the Investment Gap throughout this paper, 

Broadband Passive Optical Network (BPONO-A type of I’ON 
standardized by the ITU-T, offering downstream capacities of 
up to 622 Mbps and upstream eapacilie.s of up to l.aS Mbps, 
shared among a limited number of end users. 
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Brownfield- A network in wh ich n carrier already has infra- 
slruclure in the area that can be used to deliver service going 
i'orward. 

Burnt Rale - The maximum rate or “speed” which a network is 
capable of delivering within a short timeframe, Ij-pically sec- 
onds or minutes. This is usually expressed as a rate in Mbps. 

Busy Hour Offered Load (Bl-lOh) Bl lOL (per subscriber) is 
the network capacity required by each user, averaged across 
all sub.scribers on the network, during the peak utilization 
hours of the network. Network capacity required is the data 
received/transmit ted by a subscriber during an hour; this can 
be cxpres.sed as a data rate (like kbps) when the volume of data 
received/ transmitted is divided by the lime duration. 

Capacity .Ability of telccommunicvations infrastructure to 

carry information. The mcuusurement unit depends on the facil- 
ity, A data line’s capacity might bo measured in bits per second, 
while the capacity of apiece of equipment might be measured 
in numbers of ports. 

Capital Expenditures (Capex) - Business expense to acquire 
or upgrade physical assets such as buildings, machinery and in 
thi.s case leiecommunicatiotts equipment: also called capital 
spending or capital expense. 

Census Block The smallest level of geography designated by 

tile U.S. Cen.sus Bureau, which may approximate actual city 
street blocks in urban areas, Jn rural districts, census blocks 
may s pan larger geographical areas to cover a more dispersed 
population. 

Central Office ('CO)- A telephone company facility in a local- 
ity to wliich .subscriber home and business lines are connected 
OJ 1 what is called a local loop. The central office has switching 
equipment that can switch calls locally or to long-distance car- 
rier phone offices. In. other countries, the ierm public exchange 
is often used. 

Churn The number of subs’crihcrs wdio leave a service provid- 

er over a given period of time, usually expressed as a percentage 
of total customers. 


Code-Division Multiple Access (CMTA) Any of several 
protocols used in so-called sccond-geacrihion (2(1) and third- 
generation (3G) wireless communications. .As the term implies. 
CDMAis a form ofmuUiplcxing. which allows numerous- 
signals to occupy a single transmission channel. oj>timiz- 
ing the use of available bandwidth. The technology is used in 
ultra-high-frequency (UHF) cellular telephone systems in the 
800-MHz and 1.9-GlIz band.s. 

Competitive Access Provider (CAP) Facilitios-based competi- 

tive local exchange carriers (CLECs). 

Competitive Local Exchange Carrier (CLEC)- i'be term anil 
concept coined by the Telecommunications Act of . 1996 for any 
new local phone company that was formed to compete with the 
ILEC (Incumbent Local Exchange Carrier). 

Coverage— In wireless communications, refers to the geograph- 
ic area in w-hich one can obltiin service, 

Customer Premises Equipment (CPE) - Equipment which 
resides onthe customer'’s premise, Examples include set top 
boxes, cable modems, wireless routers, optical network termi- 
naLs, integrated access dovice.s, etc. 

Data Over Cable Service Interface Specification (DOCSIS) A 

cable modem standard (Tom the CableLabs research con- 
sortium (www.eablelabs.com), which provides equipment 
certification for interoperability. DOCSIS supports IP traffic 
(Internet trafl'ic) over digital cable TV channels, and most cable 
modems are DOCSIS compliant. Some cable companies are 
currently deploying third-generation (DOCSIS 3.0) equipment. 
Originally formed by four major cable operators and managed 
by Multimedia Cable Network Sy.stem, the project was later 
turned over to CableLabs. 

Digital signal I (DS-l) -•-Also known as Tl; a T-oarivier signaling 
scheme devised by Bell Labs. DS-l is a widely used standard in 
telecommunications in N<»rlh America and Japan to transmit 
voice and databetw^een devices, DS-l is the logical bit pattern 
used over a physical Tl line: how'ever. the terms DS-l and Tl 
are often used interchangeably. Carries approx'imately 1.544 
Mbps. 


Digital Subscriber Line (ZX?/-)- A generic name for a group of 
enhanced speed digital scr\aces generally provided by tele- 
phone service providers. DSL services run on twisted-pair 
copper wires, which can carry both voice and data signals. 
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Digital Subscriber Line Access Multiplexer (DSLAM) 

Techno] ogy that concentrates or aggregates traffic in DSL 
networks. Located in the centra! office or in aremote terminal. 

Discount Rate- The annual percentage rate used to determine 
the current value of future cash flows. 

Earnings Before Interest, Taxes. Depreciation and Amortization 
(EBITDA) ■■ An approximate measure of a company’s operating 
cash t low based on data from the company’s income state- 
ment. Calculated by looking at earnings, which are calculated 
by subtracting opex and SG&-A from net revenues, before the 
deduction of jnleresl expenses, taxes, depreciation and amorti- 
zation. This earnings measure is of particular interest in cases 
where companies have large amounts of fixed assets w'hichare 
subject to large depreciation. 

Ethernet Passive Optical Network (EPON) A type of PON 

standardized by the IKEE. offering downstream capacities of 
up to L25 Gbps and upstream capacities of up to i.2o Gbps, 
shared among a limited number of end users. 

Evolution-Data Optimized (EV-DO) -A :K} wircle.ss radio 
broadband data standard that enables faster speeds than are 
available in. existing CDMA networks or other 2G sendees, such 
as GPRS or EDGE. 

Fast Ethernet (Fast-E) A network transmission standard that 

provides a data rale of 1.00 Mbps. 

Shorthand for “fiber-optic cable.” Fiber-optic cable is 
tite medium associated with tlie trajismission of information as 
light impulses along a strand of glass. 

Fiber to the Node fFTZ'iV) ' A high-capacity bandwidth ap- 
proach that uses both fiber and copper wires. Optical fiber is 
used front the core oi' the telco or CATV network to an intel- 
ligent node in the neighborhood where copper wire is used for 
the connection to the end-u.ser, with one node serving perhaps 
many residences or small businesses. The few 100 meters or 
so of the local loop from the node to the premises generally 
is either unshielded twisted pair flTP) in a telco application 
or coaxial cable (coax) in an IIFC application, although some 
form of wireless technology is al.so possible. Known as Fiber to 
She Neighborhood, or Fiber to the Cabinet (FTTCab), asw'ell. 


Fiber-to-the-Premisp (FTTP) A fiber-deployment architec- 
ture in which optical fiber extend.^ all the way to the customer’s 
premise. Also known as Fiber to the I-lo.me (FTTii) or fiber 
to the Building (FTTB)- Typically using POX for residential 
deployments. 

Fisher-Pry Model A mathcmstici]] model used to forecast 
technology' adoption when substituiion is driven by superior 
technology' where the new product or .service presents some 
technological advantage over the old one. 

Fixed Wireless (FW)- Wireless service that uses fixed CPE in 
addition to (or, pos-sibljo even instead of) mobile portable de- 
vices to deliver data services. FW solutions have been deployed 
as a substitute for wired access technologies. For example, it is 
being used commercially in the U.S. by Clearwire with WiMAX 
and Stelera with MSI’A, andgloballyby Tclsdra with HSPA. 

Gabriel Network Topology—An approach to modeling efficient 
(shortest-routc) connection-s between known network nodes, 
where the links are determined by making a pairwise com- 
parison of points in the context of the points around them. In 
a classic Gabriel netw'ork, the set of points should not include 
any co-incident points, that is two points that lie exactly at the 
same location. 

Gigabit Ethernet (Oig-E)--A netw'ork transmission standard 
that provides a data rate of 1,000 megabits per second. 

Gigabit Passive. Optical Network (GPON) A type of PON stan- 

dardized by the ITU-T, otTering downstream capacities of up 
to 2.0 Gbps and upstream, capacities of up to 1.25 Gbps, shared 
amonga limited number of end users, 

Global Systenpprr Mobile communication (GSM) A sec- 
ond-generation digital mobile cellular technology using a 
combination of frequency division multiple access (F.DMA) 
and time division multiple access (TDMA). GSM operates in 
several frequency bands: 400MHz, 900M.Hz and 1800MHz. On 
the TDMAside, there are eight time,slol:.s or channeLs carrying 
calls, which operate on the same frequency. The standard was 
jointly developed between European administrations under 
Groupe Speciale .Mobile in the lOBOs and introduced com- 
mercially in 1991. Unlike other cellular systems, GSM provides 
a high degree of security by using subscriber ideality module 
(SIM) cards and GSM encryption. 

Gompertz Model A mathematical model used lo forecast 
technology’ adoption W'hen substitution is driven by superior 
technology, but purchase depends on consumer choice. 
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Greenfield - A network in which a carrier has no infrastructure 
currently (of that technology), and it needs to be built from 
scratch. 

High Speed Packet y\<xesf; (HSPA) A fajnily of high-speed 3G 
digital data services provided by ccilular carriers worldwide 
llial uses the GSM technology. IISI’A service worS« with HSPA 
cell phones as well as laptops and portable de\ices with HSPA 
modems. The two cstablislied standards of HSPA are HSDPA 
(Downlink) and IISUPA (Uplink). 

Housing Units (HU) - Includes a hoxise, an apartment, a mobile 
homo, a group of rooms ora single room that is occupied (or if 
vacant, i.s intended for occupancy) a.s separate living quarters. 

Hybrid Fiber Microwave (UFMf A network (usually wireless) 
whereby the backhaul transport elements of the netw'ork are 
a mixture or combination of fiber-optic facilities andwdreless 
microwave transport. 

Hybrid fiber Coaxial (HFC) Another term for cable systems, 

which are a combination of fiber (Middle and Second Mile) and 
coaxial cable (La,st Mile). 

Incumbent Local Exchange Carrier (JLEC) The dominant 

local phone carrior within a geographical area. Section 252 of 
the Telecommunications Act of 1996 defines Incumbent Local 
Exchange Carrier as a carrier that, as of the date of enactment 
of t he Act, provided local exchange .seiwice to a specific area; 
for example, Verizon, Windstream and Frontier. In contrast, 
Competitive Access Providers (CAPs) and competitive local 
exchange carriers (CLECs) are companies that compete against 
the ILEC-s in local seiwice areas. 

Integrated Digital Enhanced Network (iDEN) A wireless tech- 

nology from Motorola combining the capabilities of a digital 
cellular telephone, two-way radio, alphanumeriepager and 
data/fax modem in a single network. iDEN operates in the 800 
MHz, 900M.Hz and 1.5 GMz hands and isba.sed on limedhd- 
sion multiple access (TDMA) and GSM architecture. It uses 
Motorola's Vector Sum Excited Linear Predictors (VSELP) 
voice encoder for voice compression and QAM modulation to 
deliver 64 kbps over a 25 KHz channel. 


Interexchange Carrier (1X0 - A leleconimunications service 
provider authorized by the FCC to provide interstate, long dis- 
tance communications services and authorized by the .stale to 
provide long distance intrastate communications service.s. An 
Interexchange Carrier provides, directly or ijidircctly. inlerLA- 
TA or intraLATA telephone toll services. May be an individual, 
partnership, association, jtiint-stock company, trust, govern- 
mental entity or corporation engaged for hire in interstate or 
foreign communicalion by wore or radio, and between two or 
more exchanges. Also known as an Intorex'changc Common 
Carrier. 

Internet Service Provider (75/’) rX. company that provides a 
connection to the public Internet, often owning and operating 
the Last-Mile connection to end-user locations. 

Investment Gap The amount of funding necessary to upgrade 
or extend existing infrastructure up to the level necessary to 
support the National Broadband Availability Target, wdiich is 
referred to in the National Broadband Plan as tire Broadband 
Ax'a liability Gap. 

Last Mile Refers generally to the transport and transmission 
of data communications from the demarcation point between 
the end user’s internal network and the carrier’s network at 
the customer premise to the first point of aggregation, in the 
carrier’s network (such as a remote terminal, wireless tower 
location, or HFC node). 

Levelized 'A method, often used in regulatory proceedings, to 
calculate the annuitized equivalent i.e,, the effective an- 
nual value of cash Hows of the costs and revenues associated 

with building and operating' a network, A 'levelized” calcula- 
tion provides a. steady cash-flow stream, rather than trying to 
model or guess the timing of largely unpredictable yet sizable 
real-world payouts like those for upgrading and repairing 
equipment. The (net) present value ofa levelized cash flow is 
equal to the (net) present value of actual cash Hows, 

Link Budget- A calculation involving the gain, and loss factors 
associated wdth the antennas, transmitters, transmis.sion lines 
and propagation enx'ironment used to determine the maximum 
distance at which a transmitter and receiver can successfully 
operate. 

LocalAccessand Transport Area (LATA)- - One of 196 local 
geographical areas in the U.S. created by the Modified Final 
Judgment in W'hjch a divested Regional Bell operating compajiy 
(RBOC) was permitted to offer exchange telecommunications 
and exchange access services. 
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Long-Term lih’olution (LTE) -A higli performance air interface 
for cellular mobile communication systems. LTE technologj' 
increases the capacity and speed of wireless networks relative 
to current 3(i deployments. 

Microwave - Microwave transmission refers to the technique 
of transmitting information over microwaTC frequencies, us- 
ing various integrated wireless leelniologies. Microwaves are 
short-wavclengtli, high-frequency signals that occupy the elec- 
tromagnetic spectrum ! GHz to roughly 300 GHz, (typically 
within ITU Radio Band Signal ET IF) though definitions var\^ 
This is above the radio frequency range and below the infrared 
range, 

MiikJle. Mile— Refers generally to the transport and transmis- 
sion of data communications from the central office, cable 
headendor w’ireless switching station loan Internet point of 
presence, 

Mobile Switching Center (MSO - The mobile switching center 
(MSC) connects the hvndline public switched telephone net- 
work (PSTN) system to the wireless communication system. 
The mobile switching center is typically split into a mobile 
switching center server and a media gateway, and incorporates 
the bearer independent call control (BICC). The MSC routes 
the communications to another subscribing wireless unit via 
a BSC/lia.se station patli or via tlie FSTN/lntcrnet/otljer net- 
work to terminating destination. 

Multiple Input Multiple Output (MIMO) An antenna teclmol- 

ogy for wireless communications in which multiple antennas 
are used at both the source (tran,smitter) and the destination 
(receiver). The antennas at each end of the comnninleations 
circuit are combined to minimize errors and optimize data 
speed, MIMO is one of several forms of smart antenna technol- 
ogy, the others being MLSO (multiple input, single output) and 
SIMO (single input, multiple output). 

Multiple System Operator (MS’O) -Typically refers to a firm 
that owns more than one cable system, but may refer also loan 
operator of only one system. 

National Broadband Availability Target-- The level of service 
set in the National Broadband Plan that should be available to 
every household and business iocation in the U.S. The initial 
target is an actual download speed of at least 4 Mbps and an 
upload speed of at least 1 Mbps, vvit!\ a proposed rewewand 
update every four years. 


Net Present Value (NPV) ■■ A technique u.sed to assess the cur- 
rent worth of future cash flows by disco tmling those future cash 
flows at today’s cost of capital. The Net Present Value (NPV) of 
a project is the total discounted value of ail revenues and costs; 
NPVs greater than zero generate value for a company. 

Node— An active or passis'c elemenl in a cable system wliere 
Second-Mile fiber connects with coaxial cable. 

NodespUtling—lw a cable system, adding infrastructure so that 
subscribers pre%’'iously seiwed by a single node arc moved to 
multiple nodes, reducing the number ofsiib-scribers per node. 

Operating Expenses (Ope.x) - An expense a busine.s.? incurs over 
the course of its normal operations. Examples include prod- 
uct overhead, employee salaries and electric bill payments. 
Importantly, operating expenses on a balance slieet reflect only 
ordinary expenses rather t han unexpected, one-time expenses. 
One subtracts the operating expense from operating revenue to 
determine the operating profit. 

Organization for Economic Co-operation and Development 
(OECD)- The 30 member countries are; Australia, Austria, 
Belgium. Canada. Czech Republic, Denmark, Finland.., France, 
Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, 
Korea, Luxembourg, Mexico, the Netherlands, New Zealand., 
Norway, Poland, Portugal, Slovak Republic, Spain, Swede.n, 
Switzerland, Turkey, the United Kingdoju and tlie United 
States. 

Over-the-top (OTT) Carried over an. Internet connection. 

For example, OTT video would include video delivered by 
YouTube. Hulu and TV Everywhere. 

Passive Optical A^etwork (PON) A type of Fiber To The 

Premise (FTTF*) network in which unpowerecl optical splitters 
are utilized to enable a single fiber to be shared by multiple end 
users. There are several variet:ies of PON eu.rre:ntly in use iir the 
U.S., mcluding BPON. EPON and GPON, each of which has its 
owm set of standards and capabilities. 

Plain Old Telephone Service (POTS) ’Hie basic single line 
switched access ser\’ice offered by local exchange carrie:rs to 
residential and business end u.sers, using hiop-start signaling. 

Point of Presence (POP) - An access j>oint to the Internet. A 
point of presence is a physical location that houses servers, 
routers, swatches and aggregation equipment. 
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Point to point (P2P)- - A {ype of fiber to the premise network 
ill which each endpoint is connected to its serving office via a 
dedicated fiber optic strand. 

Present Value (PV)- Tlie vaiuo today of a future payment, or 
•Stream of payments, discounted at some appropriate compound 
discount rate. For exampie. the present value of $100 to be 
received 10 years from noev using a discount rate equal to 10% 
interest compounded annually is about $38..a5. 

Public Switched Telephone Network ('RS’7’A!)- The worldwide 
collect ion of interconnected public telephone netw'orks that 
was designed primarily for voice traffic. The PSTN is a circuit- 
switched network, in w^hich a dedicated circuit (also referred to 
as a channed) is established for the duration of a transmission, 
such as a telephone call. This conlrast.s with packet switching 
networks, in which messages are divided into small segments 
called packets and each packet is sent individually. Packet 
switching networks were initially designed primarily for data 
traffic. 

Quadrature Amplitude Modulation (QA^V/) -A system of modu- 
lation in wlvich data is transferred by mociulating the amplitude 
of two separate carrier waves, mostly sinusoidal, which are out 
of phase by 90 degrees (sine and cosine). Duo to their phase dif- 
ference, they are called quadrature carriers. Used extensively 
in cable systems. 

Quality of Service (QoA’) -Tlie ability to provide dilTerent prif>r- 
ity to different applications, users or data flows, or to guarantee 
a certain level of performance to a data flow in a broadband 
network. 

Itadin Frequency over Glass (RFoG) An evolu tionary technolo- 

gy that allows cable companies to offer an all-fiber architecturo 
(not hybrid-fiber coax) without changing modulation schemes. 
RFoG is an SCTE Interface Practices Subcomitiee standard in 
developmen t for Point to Mul tipoint (P2MP) operations that 
ha.s a proposed wavelength plan compatible with data PON 
solutions itududing EPON and iOG-EPON. 


Regional Bell Operation Company i/l/F l,o«.aUxcii nmv. 
carriers formed after the breakup ul inl’f8t i'lu 'esen 

regional holding companies (RflCA ot i dugiih tviu >1 ^i7e wt re 
formed as a result of the 1982 Con^t- iit lAci n \T\T suiotd 
with the U.S. Department of .JusIko ■•tipuiat'nu I hut it woukl 
divest itself of its 22 wholly ownt d li. Itplioni. opci Ume - nnipa- 
nies. The seven R1IC.S were Ameritcch. Pell .Allanlic. BellSouth. 
NYNEX, Pacific Telesis, Soutlnvesleni Bell and I S West. Alter 
a series ofacquisition.s, mergers and name change.s ( inciud- 
ingonein which a combination ol several llHCs reeiairaed the 
original AT&T name), onl.v three ol the original seven remain. 
They are AT&T, Qwest and Verizon. The RBOCs are the incum- 
bent local exchange carriers (ILECs) in their local markets. 

Regional Tandem (RT)- A tandem swatch is an intermediate 
switch or connection betw-ecn an originating telephone call 
or location and the final destination of the call, i'hese are hub 
facilities that interconnect telephone central office exchanges 
and are deployed by geographical region within a telco LAl’Aor 
exchange. 

Remote rermma/-- Telephone communications equipment 
that is installed within the service area or “neighborhood’’ that 
traditionally aggregates and multiplexes telephone local loops 
and transmits the aggregated signals from the service area 
back to the telephone central office switch. This has evolved to 
become the “Node” within a service area in a fiber-to-the-node 
architecture. 

Second Af/V#?- Refers generally to the transport and transmis- 
si<m of data communications from the first poin I of aggregation 
(such as a remote terminal, wireless tower location, or 
RFC node) to the point of connection with the Middle Mile 
transport. 

Selling, General and Administrative expenses (SG&A) 

Corporate overhead costs, including expenses such as 
marketing, advertising, salaries and rent. SG&A is found on a 
corporate income statement as a deduction from revenues in 
calculating operating income. 

Signal to Inleifenmce plus Noise Ratio (SfNR)- For a wireless 
communicatioi^s device, the ratio of the received strength of 
the desired signal to the received strength of undesirod signals 
(noise and Interference). 

Spectrum Allocation The amount of spectrum dedicated (or 

allocated) to a specific use; in wireless, spectrum allocation is 
typically made in paired bands, with one band for upstream and 
the other for downstream. 
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Spectrum Band - The frequency of the carrier wave in wireless 
conuiiunications. Radios can transmit on different frequen- 
cies in liie same area at the same lime without interfering: 
frequency marks the division of different parts of spectrum 
for different uses. Frequency is measured in Hertz (Hz): the 
range of frequency typically used for radio communications is 
between ! 0,000 (] 0 kl IZ) and :10,,000,000,000 Hz (30 GHz). 
Different frequencies have different natural properties: Lower 
frequencies travel farther and penetrate solids better, w'hile 
higher frequencies can carry more inform:-^lion (faster data 
rales, etc.) The best balance of those properties for the purpose 
of cell phones is in the range of rough!y700-2,S00MHz. A 
specific range of frequencies allocated for a specific purpose is 
called a “band.” 

Switched Digital Video (SDV) A network scheme for dis- 
tributing digital Video via a cable more efficiently to free up 
bandwidth for other uses. Only channels being watched by end- 
users in a given node arc transmitted to that node. 

Take rate-The ratio of the number of premises that elect to 
lake a service divided by the total number of premises in a mar- 
ket area; effectively a penetration rate of homes passed. 

Time Division Multiple Access (77W4)- Technology used in 
digital cellular teleplione communicatjon that divides each 
cellular channel into three time slots in order to incre;use the 
amount of data that can be carried. TDMA i.suscdby Digital- 
American Mobile Phone Service (D-AMPS), Global System for 
Mobile communications (GSM), and Personal Digital Cellular 
(PDC). Each of these systems implements TDMA in somewhat 
different and potentially incompatible ways. An alternali%'c 
multiplexing scheme to FDMA witli TDMA is CDM;\ (code 
division, multiple access), which takes the entire allocated fre- 
quency range for a given service and multiplexes information 
for all users across the spectrum range at the same time. 

Universal Mobile. Telecommunications System (UMTS) -Third- 
generation (3G) broadband, packet-based transmission of text, 
digitized voice, video and multimedia at data rates rip to and 
possibly higher than 2 Mbps, ofTcring a consistent set of ser- 
vices to mobile computer and phone users. Based on the Global 
System for Mobile (GSM) communication standard. 

f - Those hou.'sing units without access to a broadband 
network capable of offering scu-vice that meets the National 
Broadband .Availability Target. 


Very high bit rate Digital Subscriber .Line ( VDS.L) A f(.)rni of 
DSL similar to ADSL but providing higher speeds at shorter 
loop lengths. 

Voice Over Internet Pivtocol (V'0//D-A family of transmission 
technologies for delivery of voice ci'tnmunications over IP net- 
w'orkssuch as the Internet or other packet- switched networks. 
Otherterms frequently encountered and synonymous with 
V’oIP are IP telephony, Internet telephony, voice, over broadband 
(VoBB), broadband telephony and broadband phone. 

Wideband Code Division Multiple Access (WCDMA)- - 
Another name for UMTS. Akso see Universal Mobile 
Telecommunications System. 

Wireless ISP (WISP) - i\o Internet service provider that pro- 
vides fixed or mobile \vircle.s-s services to its customers. Using 
Wi-Fi or proprietary wireless methods. WlSPs provide last 
mile access, often in rural areas and areas in and around small- 
er cities and towns. The largest provider of wj.vele.ss broadband 
in the U.S. is currently Clearwire Corporation, a WISP that 
uses an early version of WiMAX to deliver the Internet to 
customers in. the U.S., Irelajid, Belgium and Denmark (see 
WiM.AX). 

WiMax Worldwide Interoperability for Microwave Access 
(WiMAX) is a. telecomnumications technology that uses radio 
spectrum to transmit bandwidth between, digital devices. 
Similar to WiFi, WiMAX. brings with it the ability to IVvansmit 
over far greater distances and to handle ra uch more data. 
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The FCC’s visible hand 

Sunday, March 21, 2010; AI 8 

BY THE Federal Communications Commission's own account, broadband use in the 
United States has exploded over the past decade; "Fueled primarily by private sector 
investment and innovation, the American broadband ecosystem has evolved rapidly. The 
number of Americans who have broadband at home has grown from eight million in 2000 
to nearly 200 million last year.” 

So it is curious that the FCC's newly released National Broadband Plan faults the market 
for failing to "bring the power and promise of broadband to us all" — in reality, some 7 
million households unable to get broadband because it is not offered in their areas. Such 
an assessment — and the call for government intervention to subsidize service for rural or 
poor communities — is premature, at best. (Disclosure: The Washington Post Co. has 
interests in broadcast and cable television and businesses that depend on the Internet, all 
of which could be affected by FCC action.) 

The FCC report, required under last year's stimulus package, equates the campaign for 
high-speed Internet with the government's earlier efforts to link all American households 
with telephone service and to subsidize service for the poor through user fees. Broadband 
has become for many an important staple of everyday life and business, but it is not a 
necessity akin to telephone service, which provides immediate access to emergency 
services such as police and fire. 

The report also likens the need to build out the "broadband infrastructure" with the past 
century's push to advance commerce and mobility through creation of the nation's 
highway system. But broadband networks have been built with billions of dollars from 
companies in the private sector with a legitimate right to extract profit from well-placed 
investments. These initiatives - and yes, the profit motive - have resulted in remarkable 
leaps in a few short years. No one can reasonably predict what innovations lie ahead, 
including those that may make service to rural and poor communities more accessible — 
without the need to entice companies with public dollars to service these markets. 

To urge government caution is not the same as favoring complete inaction — and the FCC 
plan is longer on aspiration than specific policy intentions, so in many areas it's hard to be 
sure what the agency has in mind. Certainly the FCC is right to monitor information 
about rates and accessibility and to explore how to make more efficient use of the 
airwaves. Government subsidies may become essential to fulfill public purposes, such as 
providing broadband to rural schools. It is useful to continue to mark America's standing 
in these matters in comparison to that of other nations. But it is hard to see in this field 
the signs of gross market failure. 
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Questions for the Record 

Communications, Technology, and the Internet Subcommittee 

David Villano 

National Broadband Plan: Deploying Quality Broadband Services to 

the Last Mile 
April 21, 2010 

The Honorable Anna G. Eshoo 

1 . In 2008, the State of California released its own broadband plan - 
“The State of Connectivity - Building Innovation Through Broadband.” 
Our National Broadband Plan did not contain a thorough analysis of 
one of California’s concepts, the use of “Smart Housing Policies” to 
encourage and/or require that all publicly-subsidized housing under 
construction or rehabilitation provide affordable broadband to all 
residents. Shouldn’t we have HUD explore these concepts to better 
reach lower income and disadvantaged populations during the 
broadband rollout process? 

Response: RUS supports the concept of lower income and 
disadvantaged populations having access to affordable broadband 
service. In rural apartments financed by USDA’s Rural Housing 
Service, the Department encourages the availability of broadband 
service throughout the apartment complex and in its community 
centers. 

2. I’ve long supported the idea of a free wireless broadband network, 
financed in part by commercials. I know that there is spectrum 
available for this purpose and there is a proposal outstanding to 
develop this idea. I would like to hear from the panelists today 
concerning their viewpoints on this issue: do you believe that a free 
broadband wireless lifeline can resolve some of the communications 
issues facing our hardest to reach populations? What other ideas do 
you support to reach the level of inclusiveness that will hook 
everyone up at the last mile? 

Response: RUS supports ubiquitous broadband service for all 
Americans. The idea of a free wireless broadband network is an 
interesting concept which is considered in the FCC’s recently 
released National Broadband Plan. 
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The Honorable Cliff Stearns 

1 . What assurance can you provide the committee that RUS will have 
awarded and obligated all Recovery Act funds for BIP by September 
30? 

Response: , RUS is aware of the logistics of delivering large loan & 
grant programs within limited time constraints similar to that of the 
Recovery Act. RUS has developed aggressive timelines and 
contingency plans to ensure all funds are obligated by September 30, 
2010. Moreover, the agency has designed a satellite program to 
quickly expend unused funds to provided broadband service to rural 
premises that remain unserved after the all Last Mile and Middle Mile 
projects are awarded. Under Notice of Funding Availability (NOFA) II, 
RUS received 776 applications totaling approximately $1 1.2 billion. 
We are pleased to report that RUS is on track to obligate all awards 
under NOFA II no later than September 30, 2010. 

2. Of the 68 awards announced in the first round of funding, how many 
of those projects have actually broken ground and begun to draw 
down funds? 

Response: RUS is still in the process of closing many of the awards 
announced under the first round of funding. Many awardees have 
started the process of obtaining permits and securing contractors. In 
addition, RUS is scheduling workshops with awardees to discuss the 
build-out process and introduce awardees to our Field Accountants 
and General Field Representatives that will be overseeing the build- 
out of these projects. In addition, we will be providing sessions on 
integrating these projects with rural economic business strategies to 
ensure continuous project sustainability. To date, though our 
awardees have not begun to draw down funds, we expect 
construction to begin early this summer. 

3. Some stakeholders have criticized the second round public review 
process. For example, RUS has posted an application directory on 
broadbandusa.gov with all the applications received for RUS funding. 
However, this information does not contain an executive summary 
and so incumbent providers may not have enough detail to evaluate a 
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proposal to bring broadband service to a specific area. What steps 
are underway to ensure that the public review process is fair, 
transparent, and allows for sufficient information and time for 
incumbent providers to submit comments? 

Response: On April 16, 2010, RUS posted a searchable database of 
all applications which included a project summary for each application 
at www.broadbandusa.qov . On April 23, 2010, RUS also posted the 
proposed service territory maps of all applicants under NOFA II on: 
www.broadbandusa.qov together with instructions on how incumbent 
service providers can provide comments on their existing service 
territory, which would be used in determining whether the applicant’s 
proposed service territory meets the NOFA requirements. Incumbent 
service providers were given 30-days from April 23'”'^ to submit 
comments. We believe this process is fair, transparent and provides 
sufficient information for incumbents to submit comments. 

4. Please describe current plans for oversight. What plans do you have 
to either hire additional personnel, or use existing staff, to ensure 
proper oversight of program recipients after the September 30 
program funding deadline? 

Response: Rural Development has decades of experience in 
responsibly managing multiple loan and grant programs. In our 
telecommunications programs, we maintain a default rate of less than 
one percent. To deploy resources under the Recovery Act, Rural 
Development hired temporary staff and a contractor to assist us with 
application processing. Our goal is to ensure that field resources are 
available throughout the build-out phase so that taxpayer's resources 
are wisely invested. We also have included contract services beyond 
September 30'^ for oversight of these projects. Collectively, with 
existing Rural Development staff, we are confident that we can 
provide proper oversight of program recipients. 

5. What are the main lessons learned from the first round NOFA and 
how have those lessons been applied to the second funding round? 

Response: There are a number of lessons RUS learned under our 
first NOFA. All of these lessons have been applied under NOFA II, 
including the following changes: 
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• The first NOFA was published jointly by RUS and NTIA. The 
NOFA required that all “rural” applications had to be filed with RUS 
or jointly with RUS and NTIA. Both RUS and NTIA received 
comments from the public and Congress over the “joint” 
application process. Comments also indicated concern that NTIA 
offered an 80 percent grant product and RUS offered either a 100 
percent grant product for “remote” rural areas or 50/50 loan/grant 
product for non-remote areas. 

• In the second round, RUS and NTIA published separate but 
coordinated NOFAs. Applicants could only apply to one program 
(BTOP or BIP). In addition, RUS offered only one BIP product, 
which is a 75/25 grant/loan combination with incentives for higher 
loan components. 

• For the second NOFA, RUS eliminated the separate funding 
bucket for “remote” projects. Instead, RUS offered higher points 
for projects in the most rural areas and has the flexibility to 
increase the standard 75 percent grant to a 100 percent grant for 
the most rural areas and those areas with lower density, low 
median income, and high unemployment. 

• In the second NOFA, RUS focused on Last Mile projects, which 
are urgently needed in many rural communities and which directly 
connect homes, businesses and key community anchor 
institutions. For Middle Mile projects, RUS strongly encouraged 
projects from current RUS borrowers and grantees. 

• The second NOFA also provides for a “second review” process to 
allow RUS additional flexibility and the ability to conduct reviews of 
meritorious applications which meet Recovery Act objectives. For 
example, should there be an insufficient number of 
high-scoring applications in the initial review process, RUS can 
elect a “second review” of worthy applications. 

• RUS may also accept an application from NTIA which it cannot 
fund but appears meritorious under RUS’s BIP program. 
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• The RUS Administrator is authorized to add points to scores for 
projects that provide significant assistance to essential community 
facilities, promote rural economic development, and support 
persistent poverty counties or chronically underserved areas. 

• RUS received many comments on how to improve the application 
process. As a result, the agency streamlined the process by 
eliminating the two-step application and the requirement to list all 
Census blocks in the application, which is now done by RUS’s 
mapping tool. 

• In the second NOFA, RUS changed the definition of eligible 
service areas. As a result, any rural area where at least 50 
percent of the premises lack access to broadband service at the 
rate of 5 Mbps (upstream and downstream combined) will qualify 
for funding. RUS has determined that these areas lack high speed 
broadband service sufficient to facilitate rural economic 
development as required by the Recovery Act. Service offerings 
must still be within proposed funded service areas which are at 
least 75 percent rural as required by the Recovery Act. 

• Additional funding opportunities will be offered to ensure the long 
term benefits of BIP in rural America. The second NOFA allows 
satellite providers to compete for approximately $100 million to 
provide broadband services to rural customers that remain 
unserved after all Recovery Act Last Mile and Middle Mile awards 
are made. 

BIP award recipients under the first NOFA and applicants under 
the second NOFA can also apply for Technical Assistance grants 
for the development of a regional economic development plan 
focusing on broadband. This will further broadband deployment 
and rural economic development beyond projects funded by the 
Recovery Act. Indian Tribes, whether or not they are awardees 
under either the first NOFA or applicants under the second NOFA, 
are also eligible to apply for the Technical Assistance grants. 
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Awardees under either NOFA are also eligible for grant funds to 
provide broadband connectivity to rural libraries funded by Rural 
Development’s Community Facilities program. 

Beyond the Recovery Act, RUS plans to use the lessons learned 
under both NOFA’s to enhance our existing broadband and 
telecommunications programs. 
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ONE HUNDRED ELcVEN-tH CONGiiESS 

Cotiireif af tfie lititte& Matts 

^oits'e of BepctsentaHiiti 
COMMfTTEE Qt\ EMERGY AND COMMERCE 
2125 House 0?Fic£ 8u?t.ojNG 

VVAbr jx.'ox, DC 20515"6115 



May lU 2010 

Joe Garcia 

Regionai Vice President 

National Congress of American Indians 

l516PSi;NW 

'Washingtoj'tj DC’ 20005 

Dear Mr. Garcia: 

'i"ha:nk. yon for appearing before the Subcominilice on. Comraimications, Technology, and 
lire Internei on April 21,2010. at the hearing entitled ‘‘’fhe National Broadband Plan: Depiojing 
Quality Broadband Ser\’jees to the Last Mile/’ 

Fiirsuant to the C’omniittec’s Rules, attached are written questions for the record directed 
to you from certain Merntbers of the Crommittee. In prepiiring your answers, please address your 
response !:c) the Member who submitted the questions. 

Please pi'ovide your responses by May 25, 2010, to Plarley Green, Chief Glerk, via e-mail 
to HHriev.Cjreen@mai l.house.uav . Please contact Earlc>’ Green or Jennifer ik'rcnholz at: (202) 
225-2927 if you have any questions. 


Sincerely. 



Chairman 


Attachment 
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The Honorable Anna G. Eshoo 


1 . In 2008, the State of California released its own broadband plan - “The State of 
Connectivity - Building Innovation Through Broadband.” Our National Broadband 
Plan did not contain a thorough analysis of one of California’s concepts, the use of 
“Smart Housing Policies” to encourage and/or require that all publicly-subsidized 
housing under construction or rehabilitation provide affordable broadband to all 
residents. Shouldn’t we have HUD explore these concepts to better reach lower- 
income and disadvantaged populations during the broadband rollout process? 

2. I’ve long supported the idea of a free wireless broadband network, financed in part by 
commercials. I know that there is spectrum available for this purpose and there is a 
proposal outstanding to develop this idea. I would like to hear from the panelists 
today concerning their viewpoints on this issue; do you believe that a free broadband 
wireless lifeline can resolve some of the communications issues facing our hardest to 
reach populations? What other ideas do you support to reach the level of 
inclusiveness that will hook everyone up at the last mile? 
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The Honorable Cliff Stearns 


If the broadband plan’s analysis is anywhere near correct that 95 percent of the country 
has access to broadband and two-thirds subscribe, that means that broadband is available 
to the overwhelming majority of the country. The government has limited resources and 
we should make every tax-payer dollar count. It is important that the FCC and Congress 
engage in a cost-benefit analysis when deciding what aspects of the broadband plan to 
implement and how. Is it better to spend money and focus government efforts in areas of 
the country that don’t have access to broadband, such as Tribal lands and other high-cost 
areas that are uneconomic for the private sector to serve, before areas that do have 
broadband? 
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National Congress of American Indians 


May 25, 2010 


Hon. Henr>' A. Waxman 
Chairman 

Committee on Energy and Commerce 
U.S. House of Representatives 
2125 Rayburn HOB 
Washington, DC 20515-6115 

Re; Response to Questions Regarding 
The National Broadband Plan: 

Deploying Quality Broadband Services 
To the Last Mile 

Dear Chairman Waxman: 

Thank you for providing the National Congress of American Indians (NCAI), through 
Joe Garcia, Regional Vice President, the opportunity to testify before the Subcommittee 
on April 21, 2010, and for your follow up letter of May 11, 2010, conveying additional 
questions from several Subcommittee members. On behalf of NCAI, we are providing 
our responses to those questions. 

From The Honorable Anna G. Eshoo 


1. In 2008, the State of California released its own broadband plan - “The State of 
Connectivity ~ Building Innovation Through Broadband.” Our National Broadband 
Plan did not contain a thorough analysis of one of California's concepts, the use of 
“Smart Housing Policies” to encourage and/or require that all publicly-subsidized 
housing under construction or rehabilitation provide affordable broadband to all 
residents. Shouldn't we have HUD explore these concepts to better reach lower 
income and disadvantaged populations during the broadband rollout process? 

NCAI welcomes the support of all agencies of the federal government in ensuring 
that all Americans have access to obtainable, reliable, and affordable broadband. We 
believe that it is Important to work with individual agencies, such as HUD, to guarantee 
tribes are able to access broadband and make sure FCC standards are followed. Creative 
solutions are needed and if HUD should be given the task of exploring how affordable 
broadband could better be deployed, NCAI and its member nations stand ready to work 
closely in a supportive relationship that will transform the government-to-govemment 
consultative process. 

Having participated in the FCC’s National Broadband Plan (NBP) proceeding, however, 
NCAI fully recognizes the highly technical nature of this debate. The FCC clearly is the 
“expert agency” in this area. The FCC’s NPB Team listened to us, and we believe, now 
understands the particular issues facing Indian Country in leaping the Digital Divide. As 
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Joe Garcia testified, the FCC understands what a ‘Tribal-centric deployment model” and 
“core community institutions” are all about. The FCC also is beginning to grasp that fact 
that just because broadband may be theoretically available on tribal lands, that is a far cry 
from a tribal member being able to walk into a local shop, sign up for broadband, and 
actually receive the promised service at the advertised price and actual speed advertised. 

In fact, even the term “broadband” is open to interpretation. NCAI is concerned 
that were HUD given a mandate to ensure that broadband is available in all future public 
housing projects, what might result is a flavor of broadband that falls short of the basic 
needs of users. Without technical expertise on critical issues, HUD may inadvertently do 
more harm than good by adding broadband as a requirement to public housing builders. 
For instance, could a builder merely place a single satellite dish on a large Multiple 
Dwelling Unit (MDU), slice up the connection to 100 users and call that broadband, since 
at the rooftop there is a broadband connection? Would HUD have the necessary 
expertise to establish clear-cut policies and the “boots on the ground” to ensure that 
affordable and reliable broadband was available for each unit? 

From the viewpoint of NCAI, the establishment of the FCC’s new Office of 
Tribal Affairs provides the first, and best, vehicle for the government-to-government 
coordination between the federal government and the 565 federally recognized tribes that 
will be required to make sure that Indian Country is not left behind in the race to deploy 
broadband across the United States. Congress should increase funding for the FCC’s 
Indian Telecommunications Initiatives (ITI) to address just this sort of development and 
others. As part of the NBP, the FCC recommended that the Executive Branch establish a 
Federal-Tribal Broadband Initiative, “through which the federal government can 
coordinate both internally and directly with tribal governments on broadband-related 
policies, programs and initiatives.” NBP, p. 184 (Recommendation 9.14). Broadband in 
public housing would be one such issue where FCC’s lead through the Federal-Tribal 
Broadband Initiative could help avoid the potential problems outlined above. 

If HUD is brought into the mix, its Office of Native American Programs (ONAP) 
must be given the similar authority and jurisdiction as the FCC’s Office of Tribal Affairs, 
and the two must effectively coordinate and consult with the tribes. HUD and ONAP 
will need to come up to speed quickly on the unique issues facing Indian Country, or 
their participation in this process, which is time critical, will only bog down the process, 
not facilitate quicker or better deployment in Indian Country. 

NCAI will work with HUD and other federal agencies to make sure tribal needs are met 
and that all broadband services are received in a timely and efficient manner. We are 
open to solutions that will bring affordable and dependable service to all of Indian 
Country. 


2. I’ve long supported the idea of a free wireless broadband network, financed in 
part by commercials. I know that there is spectrum available for this purpose and 
there is a proposal outstanding to develop this idea. I would like to hear from the 
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panelists today concerning their viewpoints on this issue: do you believe that a free 
broadband wireless lifeline can resolve some of the communications issues facing 
our hardest to reach populations? What other ideas do you support to reach the 
level of inclusiveness that will hook everyone up at the last mile? 

The concept of free wireless broadband financed in part by commercials is facially 
appealing. Advertising fueled the deployment of broadcasting services (first radio, then 
television) across America. Yet with that model, Indian Country was left out of the mix. 
It took the FCC nearly 80 years to wake up to the fact that advertiser supported media 
failed to deliver broadcasting services to the native nations. Only with the newly adopted 
Tribal Priority, which recognizes the sovereign rights and duties of the 565 federally 
recognized tribes to provide for their people, will many tribal nations have an opportunity 
to bring broadcasting services to Native Americans. 

Does the same fate await Indian Country with advertiser supported broadband 
network? Will it take 80 years before Congress and the FCC realize that the advertisers 
are only interested in densely populated areas with affluent users? The ultimate in “red 
lining” could result if Congress and the FCC rely on advertisers to fund deployment to 
rural areas. The developments of the past several years provide the basis for and 
reinforce what NCAI told the FCC in the course of its development of the NBP, “Tribal- 
centric” models for broadband development have the greatest opportunity for success. A 
nationwide “one-size fits all” approach finds its fewest justifications in Indian Country, 
often where sustainability must be achieved before profitability can be contemplated. 
With over 565 Tribal nations, each with its own unique needs to develop its own 
broadband economy, one size fits none. 

NCAI is also concerned about advertising content. Who will regulate what tribal 
members are subjected to? Will Native Americans have to listen to alcohol advertising 
before they can access their business e-mail accounts? Will the same ring-tone scams 
that plagued Facebook a few months ago dupe Native Americans into signing up for fake 
services? As sovereign entities charged with the well being of their members, NCAI has 
grave concerns about a proposal that places a time and content barrier in front of people 
before they can access vitally needed services over the Internet. 

In your question, you indicate that spectrum may be available for broadband 
deployment using the advertiser-supported model. NCAI would like to take this 
opportunity to further discuss the spectrum needs of tribes. Very little of the spectrum 
that could deliver broadband services to Indian Country is in the hands of tribes, tribal- 
controlied entities, or even outside entities that understand the unique needs of Indian 
Country. Instead, much of it has gone, on a nationwide basis, to the highest commercial 
bidder. As a result, while there is significant spectrum available in Indian Country, much 
of it lies fallow, as communications carriers have not figured out how to make it 
profitable with their traditional residentially-driven deployment models. If this fallow 
spectrum (some of it unlicensed, some of it licensed) could be recaptured and relicensed 
to tribes, it could be redeployed using a tribal-centric model which focuses first on 
delivering services to core tribal (and federal) institutions, with residential deployment 
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following after sustainability is demonstrated. Tribes who have become their own 
carriers have shown great success with this deployment model, with the end result that 
tribal members have broadband access through these institutions and Chapter Houses for 
the first time. Not only is this model sustainable, it also builds tribal broadband 
economies. 

This redeployment is also possible because of the distinct geographic locations 
inhabited by the 565 federally recognized Tribes. Engineering solutions for 
redeployment are achievable for most, if not all, of Indian Country. NCAl is hopeful that 
the FCC’s “Dashboard 2.0” project, which is mapping not only theoretical availability of 
broadband, but also actual spectrum use, will shed a bright light on the amount of 
spectrum that could be used for broadband deployment in Indian Country, but is silent 
because tribes do not fit nicely into commercial carriers’ deployment models. 

Given the choice between a “free” broadband connection run by outsiders who 
both control the pipe and the content that tribal members would have to slog through 
before getting to the Internet, and a broadband deployment mode! that helps build a 
sustainable knowledge-based broadband economy, NCAI believes most tribes would 
choose the latter, and control their own futures. 

Careful consultation with tribes will be required to convince them that such a plan 
would actually work, and would likewise be in their best interests. While NCAI is wary 
of such a plan, it remains willing to consult with the federal government on how such a 
system could be put in place. 


From The Honorable Cliff Stearns 


If the broadband plan’s analysis is anywhere near correct that 95 percent of the 
country has access to broadband and two-thirds subscribe, that means that 
broadband is available to the overwhelming majorit>’ of the country. The 
government has limited resources and we should make every tax-payer dollar count. 
It Is important that the FCC and Congress engage in a cost-benefit analysis when 
deciding what aspects of the broadband plan to implement and how. Is it better to 
spend money and focus government efforts in areas of the country that don’t have 
access to broadband, such as Tribal lands and other high-cost areas that are 
uneconomic for the private sector to serve, before areas that do have broadband? 

NCAT agrees that places without broadband access or with very high costs of deployment 
should be of highest priority in terms of future broadband deployment. NCAI disagrees, 
however, with the 95 percent availability assumption. Indian Country has learned 
firsthand the difference between theoretical ability, and the ability of a tribal member to 
be able to walk into a local shop, sign up for broadband, and actually receive the 
promised service at the advertised price and actual speed advertised. Promise and 
practice are two different things. 
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Tribal nations and communities are also in critical need of robust broadband services 
which can serve as the backbone for economic development opportunities. Broadband 
has the ability to be the great leveler of many historic past wrongs that resulted in tribal 
nations being marginalized to the remote unserved m^as of the country'. 

To declare that any particular tribal nation has access to broadband because, for example, 
a carrier claims to provide service, runs the risk that the FCC or other agency will declare 
victory and move on, while the tribe comes to realize that the service is either not really 
available, or not reliable, or not affordable. NCAI supports the efforts of the FCC to 
better gauge the availability of actual broadband deployment through its “Dashboard 2.0” 
program, and is working to engage more tribes to participate in that program. Of course, 
engaging tribes without any access to broadband now to gauge what broadband is 
available is a bit oxymoronic. 

That is where the FCC’s Office of Tribal Affairs and the proposed Tribal 
Broadband Fund can play a key element in assisting tribes with technical expertise and 
funding to participate in this process and recognize the difference between actual reliable 
and available robust broadband services robust enough to grow a healthy sustainable 
economy, and that which is not. 

But tribal broadband economies cannot be grown without access to spectrum. 
NCAI is hopeful that the FCC’s “Dashboard 2.0” project, which is mapping not only 
theoretical availability of broadband, but also actual spectrum use, will shed a bright light 
on the amount of spectrum that could be used for broadband deployment in Indian 
Country, but is silent because tribes do not fit nicely into commercial carriers’ 
deployment models. 

Very little of the spectrum that could deliver broadband services to Indian 
Country is in the hands of tribes, tribal-controlled entities, or even outside entities that 
understand the unique needs of Indian Country. Instead, much of it has gone, on a 
nationwide basis, to the highest commercial bidder. As a result, while there is significant 
spectrum available in Indian Country, much of it lies fallow, as communications carriers 
have not figured out how to make it profitable with their traditional residentially-driven 
deployment models. If this fallow spectrum (some of it unlicensed, some of it licensed) 
could be recaptured and relicensed to tribes, it could be redeployed using a tribal-centric 
model which focuses first on delivering services to core tribal (and federal) institutions, 
with residential deployment following after sustainability is demonstrated. Tribes who 
have become their own carriers have shown great success with this deployment model, 
with the end result that tribal members have broadband access through these institutions 
and Chapter Houses for the first time. Not only is this model sustainable, it also builds 
tribal broadband economies. 

Congress should recognize, develop and fully fund a key element of the National 
Broadband Plan as it relates to tribal nations which is essential to finding and developing 
these sustainable broadband models in Indian Country, namely the Tribal Broadband 
Fund. Congress should also increase funding the Indian Telecommunications Initiatives 
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programs of the FCC’s new Office of Tribal Affairs to bring that program up to speed 
with the many broadband related opportunities for training, outreach and consultation. 


Best regards. 


Jacqueline Johnson-Pata 
Executive Director 
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61!j 5 E: Car^iino Rea- 
Carlsbad. C.A R20D9' 1602 
Tai- (760) 476C200 
Fax^ (760) 929 3941 


May 25, 2010 


The Honorable Anna G. Eshoo 
Member. House of Repre.senlatives 
205 Cannon Building 
Washington. DC 20515 

Rc: Subcommittee on Communications. Technology, tmd the Internet Hearing “The National 

Broadband Plan; Deploying Quality Broadband Services to the Last Mile’' 


Dear Repre.sentiitive Eshoo: 


I am writing in respon.se to the questions you submitted in connection with my testimony 
before the Subcommittee on Communications. Technology, and the Internet on April 21, 2010. 

Questio n 1: Fve long supported the idea of a free wireless broadband network, 
fimmeed in part by commercials. I know that there is specirum available for this purpose and 
there is a proposal outstanding to develop this idea. / would like to hear from the panelists 
today concerning their viewpoints on this issue: do you believe that a free broadband wireless 
lifeline can resolve some of the communications issues facing our hardest to reach populations? 
IVhat other ideas do you support to reach the level of inclusiveness that will hook everyone up at 
the la.st mile? 

Response: 

To be sure, the universal service goals of a free wireless broadband program are 
commendable. When the concept of free broadband has been tried in the marketplace before, 
however, it has not been commerctaiiy successful. Moreover, some of the “hardest to reach” — 
financially disadvantaged and rural Americans — w'ill not likely be the prime targets of the 
advertisers who would support such a network. In addition, the netvv ork would be used heavily 
by the very people who can afford broadband service, and advertisers would likely cater to the 
needs of those individuals. Network use would likely be weighted toward video entertainment 
services, rather than “lifeline” .service for those most in need. .Any efforts to constrain use for 
video entertainment purposes could conflict with network neutrality requirements. And there is a 
significant risk that the networks would not remain viable, in any event, without government 
sub.sidies which, in turn, could distort or significantly inhibit competition from other networks. I 
do believe there is another solution. 
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I firmly believe that privately funded infrastructure -will be in place, within a decade, to 
make 4/1 Mbibs service, or better, available to ail tmserved households. Satellite broadband 
sy.stems, including the system in which ViaSat is investing oyer $1 Billion, will play a critical 
role in reaching those households. We’ll offer a competitive, quality service to everyone at 
market rates. 

I realize that all Americans may not be able to afford broadband at “market” rales, and 
that the cost of service may prevent adoption. As my written testimony re flects, Fd much rather 
see government subsidie.s used for that purpose — facilitating broadband adoption by those who 
could not otherwise afford service. Problems like that are where broadband subsidies wouid be 
more properly focused, rather than on constructing one particular type of infrastructure or 
technology. Broadband .subsidies wouid be most effective, and least market disruptive, if they 
were designed similar to the way other entitlement programs have been created to aid 
disadvantaged Americans in areas such as food stamps, health care, child care, or other areas 
identified by Congress. Privately funded industry' provides the service, and the government 
heips people in need obtain those goods and services. 

Getting help to those in need should be the primary’ goal of any government subsidy 
prograii. As noted above, with respect to free wireless broadband .sen-ice, Fm very concerned 
that the eflectiveness of the subsidies that might be used to support .such a service would be 
highly diluted by use of the system by others than those in need. In that case, any subsidies 
would end up being absorbed by people who can already afford broadband. 

In contrast, an entitlement program could be designed to foster sustainable broadband 
adoption by disadvantaged citizens. Such a “where it's needed’’ program would result in more 
people being served, and served faster, than the existing broadband subsidy programs. If satellite 
broadband were eligible for such a program, we would be able to serve disadvantaged Americans 
with a quality service starting next year. And we could reach as many disadvantaged Americans 
as Congress may identify even sooner than the FCC’s 1 0 year horizon in the National Broadband 
Plan. 


Any such subsidy programs must be open, transparent, and provide for enduring 
competition. As an initial matter, any programs should be truly technology neutral. They also 
should be firmly routed in the principle of consumer choice. As long as a service meets an 
objective standard, consumers should be empowered to choose from a number of qualified 
broadband seA'ices, and pick the one tliat provides the best value for their individual needs. 
Ensuring market-based competition for the business of those consumers is the best w’ay to use 
limited tax dollars in the most cost effective manner. I am convinced that satellite broadband 
will provide the best value for many consumers, if we can compete on a fair and level playing 
field. 


2 
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Question 2: I'm also a proponent of “dig once” infrastructure projects. I've heard 
from Secretary LaHood and Chairman Genachowski that they support his concept and it is 
included in the National Broadband Plan as a way to reach the last mile generally, and 
especially in hard to reach regions like Indian Reservations. Would each of the panelists give 
.me their perspectives on how this type of program can facilitate their industries or reach 
imderserved and msetred poptiktliom? 

Respon se: 

The coordinated efforts, minimized disruption, and potential cost efficiencies exemplified 
by “dig once” infrastructure projects certainly arc attractive. Still, we need to be carefiii that 
such programs do not become the source of competitive abuses by the incumbent providers who 
may first enjoy the benefits of those programs. Among otlier things, such programs would need 
to ensure fair and equitable acce.ss by new and innovative technologies. And we also should 
ensure that those programs do not result in government subsidization of broadband deployment 
by one set of providers. Doing so could distort or significantly inhibit competition, because if 
only one entity receives government dollars, that suksidy would provide a financial edge over its 
competiSor.s. 

Please let me know if you have any further questions or if 1 can assist you or your staff in 
exploring tliese important issues. 


Sincerely yours, 

-tCi 

.Mark Dankberg J 
Chairman and CEO 
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6155 3 Cansno Real 
Carlsbad, CA 9r?0G9-1602 
'Tei: (760} 476-2200 
Fax: (760) 929-3941 


May 25, 2010 


The Honorable Cliff Stearns 
Member, House of Representatives 
205 Cannon Building 
Washington. DC 20515 

Re: Subcommittee on Communications. Technology, and the Internet, Hearing “The National 

Broadband Plan: Deploying Quality Broadband Services to the l,a.st Mile” 


Dear Repre,seniative Steams: 

Tltis letter responds to the question you submitted in connection with my testimony 
before the Subcommittee on Communications. Technology, and the Internet at the hearing on 
April 21, 2010. 

Question 1 : You indicated at the hearing that if we subsidize roll-out (f wireline 
broadband to high-cost parts of the country, it harms the ability ofsatelVite providers to offer 
broadband by making it harder for you to compete with the .subsidized rates. If none of your 
competitors received subsidies, would you need subsidies? Are there any places in the country 
you could not offer service if you received no subsidies? 

Respons e: 

As reflected in my testimony, subsidies arc not required to construct broadband 
infrastructure to reach the households that arc unserved today. Over the next decade, 1 Ormly 
believe that privately funded infrastructure will be in place to make available 4/1 Mbit/s service, 
or better, to all such household.s, and that satellite broadband .systems, including the system in 
which ViaSat is investing over $1 Billion, will play a critical role in reaching those households. 
Satellite broadband can reach any place in the country — in the same way that satellite TV is 
available anywhere and everywhere in the US today. And, as my testimony reflects, satellite can 
in fact serve ail of tho.se unserved households. 

For that reason, government funding should not be used to subsidize the conslruction, 
upgrade, or operation ofbroadband infrastructure (whether new infrastructure, or existing 
infrastructure) merely to make 4/1 MbiVs service available at market competitive prices. Where 
users can receive a quality broadband sendee at market rates and in a timely fashion, there is no 
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"market failure,” and there is no broadband deployment problem to solve. In fact, using 
government funds to subsidize broadband deployment or operation in those cases could distort or 
significantly inhibit competition. The reason is simple — if one competitor receives government 
dollars, the subsidy provides a financial edge, and places all other companies, including those 
that would otherwise not require subsidies, at a competitive disadvantage. Or, at the very least, 
subsidies that go to other competitors would de.stroy or diminish the competitive advantages that 
more cost effective companies have created through careful and prudent investments and R&I) 
efforts, rhe effect of the mai-kel distortion can be particularly severe in cases where the 
government e.xcludes one technology from participating in the same program in which 
competing technologies may participate. And market forces are precisely why you see 
companies, such as ours, applying for funding under the current broadband deployment programs 
— a responsible Board of Directors cannot allow a company to sit idly w'hile its competitors gain 
a competitive edge with government funding. In fact, I would say that the threat that the 
government may sub.sidize otherwise less cost effective competing technologies, and grant them 
funds that are much, much greater than we would require is probably the single most significant 
obstacle to raising the investment capital needed to reach the unseived population even more 
quickly, and with a higher level of sendee. Competing witli the government is a significant extra 
hurdle in raising investment capital. 


The effects subsidies can have on a competitive marketplace arc the reason w-hy it is 
critical that subsidy programs, if they are used at all, be technology neutral, both on paper and in 
practice. Unfortunately, satellite technology has not been eligible to participate in broadband 
subsidy programs to the same extent as other technologies, even though satellite can deliver a 
competitive quality of .service, and can do so on a more cost-effective basis than any other 
technology. We’ve just been written out of the existing programs. That is not what Congress 
intended, and it is not right. 

I Hope the.se historical biases get fixed as Congre.ss focuses on universal service reform. 1 
do believe that there may be legitimate uses for government subsidies, particularly when the 
policy goal is getting broadband service to those who could not otherwise afford it. As my 
written testimony recognizes, there are disadvantaged Americans who may not be able to afford 
broadband service, even though service may be available at market competitive rates. Problems 
like that are where broadband sub-sidies would be more properly focused, rather than on 
constructing one particular type of infrastructure or technology. Broadband subsidies would be 
most effective, and least market disruptive. ilThey were designed similar to the way other 
entitlement programs have been created to aid disadvantaged .Americans in area.s such as food 
.stamps, health care, child care, or other areas identified by Congress. Privately funded industry' 
provides the service, and the government helps people in need obtain those goods and seiwices. 

.Any such subsidy programs must be open, transparent, and provide for enduring 
competition, l liey also should be firmly routed in the principle of consumer choice. As long as 
a service meets an objective standard, consumers should be empowered to choose from a number 
of qualified broadband services, and pick the one that provides the best value for their individual 
needs. Ensuring market-based competition for the business of those consumers is the best w'ay to 
use limited tax dollars in the most cost effective manner. 1 am convinced that satellite broadband 
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wiii provide the best value for many consumers if we can compete on a fair and level playing 
field. 


Please let me know if you have any further questions or if I can assist you or your staff 
exploring these important issues. 


Sincerely yours, 

Mark Dankberg 
Chairman and CEO 
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Written Response to Follow up Questions of Mr. Austin Carroll, General Manager of 
Hopkinsville Electric System in Hopkinsville, Kentucky, on behalf of the American Public 

Power Association 

To Representative Anna Eshoo (D-CA) 

The National Broadband Plan: Deploying Quality Services in the Last Mile 

Wednesday, April 21, 2010 

Representative Eshoo, thank you for allowing me the opportunity to respond to your 
follow up questions from the April 21, 2010, House Energy and Commerce Committee, 
Subcommittee on Communications, Technology and the Internet hearing on “The National 
Broadband Plan: Deploying Quality Services in the Last Mile.” On behalf of the American 
Public Power Association (APPA), Kentucky Municipal Utilities Association (KMUA) and 
Hopkinsville Electric System, please find my responses below. 

Question \ : I’ve long supported the idea of a free wireless broadband network, financed in part 
by commercials. I know that there is spectrum available for this purpose and there is a proposal 
outstanding to develop this idea. I would like to hear from the panelists today concerning their 
viewpoints on this issue: do you believe that a free broadband wireless lifeline can resolve some 
of the communications is.sues facing our hardest to reach populations? What other ideas do you 
support to reach the level of inclusiveness that will hook everyone up at the last mile? 

The three organizations I represent agree that the system of the best fit to the community 
is always the most desirable to put into place. If this “optimum fit” to the community can be 
provided by a wireless system financed by those who advertise on it, then that option should be 
available. 

A concern we have with providing a wireless broadband system to a community as a 
“lifeline” would be that it could become a deterrent to any future systems being offered to meet 
long-term needs. A similar argument has been used against municipal utilities providing 
broadband services to some of our communities. Often times when only a basic service is being 
provided to a community, municipalities are accused of jumping into the market to drive out 
private industry. The fact of the matter is that the private sector has often refused the 
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communities’ requests for upgrades to meet long-term growth and economic development 
demands, so the communities would turn to the municipal power providers to see if we could 
meet those requests. Our concern is that merely offering service would not meet the goals of the 
National Broadband Plan to ensure robust completion along with maximizing the benefits a 
technology can provide a community. 

Because municipal utilities have used a wide range of technologies - fiber-to-the-home, 
broadband over power lines, hybrid fiber/coaxial, to wireless — to meet their broadband needs, 
the trade associations are “technology neutral.” As 1 stated in my testimony, Hopkinsville uses a 
mixture of both fiber and wireless to provide and backhaul last mile service to our customers 
because that best fit our needs and future demands. 

On the issue of spectrum availability, APPA has raised some concern over spectrum 
space to both the FCC and to Members of Congress regarding the need for non- 
commercial/industrial, privately built broadband capacity for critical infrastructure industries. 

The FCC has suggested reallocating or repurposing some federal and non-federal spectrumwhich 
could take allocation away from these industries and to provide it for commercial use. A letter to 
the FCC from the Utilities Telecom Council, of which APPA is a member, stated “Utilities, oil 
and gas companies and other critical infrastructure industries certainly can, and will, use 
commercial broadband offerings for some of their innovative applications. However, mission- 
critical control and restoration needs cannot be met this way: commercial networks fail to 
provide the required coverage, reliability and security outside a handful of major cities. Any 
spectrum made available for wireless broadband services thus should also include dedicated 
and/or shared spectrum for critical infrastructure industries’ communications, which support the 
safe, reliable and efficient delivery of essential services to the public at large,” 

Finally, in response to your question on ideas that would support a level of inclusiveness 
for last-mile hook up, our organizations have been supportive of the Community Broadband Act. 
This legislation, championed in the previous two Congresses by Representative Rick Boucher 
(D-VA), would remove any barriers to entry for public power systems to provide advanced 
communication services. We believe that public pow'er electric utilities should be allowed to 



314 


help achieve the goal of universal, high-speed broadband deployment if their individual 
communities entrust them to provide these services. 

Question 2-. I’m also a proponent of "dig once ” infrastructure projects, I’ve heard from 
Secretary LaHood and Chairman Genachowski that they support this concept and it is included 
in the National Broadband Plan as a way to reach the last mile generally, and especially in hard 
to reach regions like Indian Reservations. Would each of the panelists give me their perspectives 
on how this type of program can facilitate their industries or reach underserved and unserved 
populations? 

In general, the concept of “dig once” for infrastructure projects is a concept our 
organizations support, i.e.: the construction of a new road and installing new underground 
utilities at the same time. Frequently, we will try to coordinate projects among our services to 
adhere to this concept. However, conflicts may arise in the coordination between municipal 
services and the various services provided by the private sector. The concern is that timelines 
might not match between services or that essential work might be delayed in order to sync up 
schedules with other projects. 

However, if you are referring to opening one trench for all utilities, based on my 
experience, you need to be aware of some challenges. When installing utilities in the same 
trench, electric utilities have to meet National Electrical Safety Code (NESC) for a minimum 36” 
depth from the surface. However, gravity flow sewer will have less depth at the customer and 
more at the main on flat ground, possibly causing utilities to cross and resulting, later, in 
problems locating the utilities. Maintenance can also be an issue with using the same trench. 

Gas, electric, liber and water do not always mix well. So, if there is a problem with one, often 
times an outage will be required of all utilities which could cause an extended interruption of 
customer service across utilities. Therefore, this concept should be encouraged, but not 
mandated. 


Thank you again for providing us this opportunity to respond. 



315 


Hearing on 

“The National Broadband Plan: Deploying Quality Broadband Services to the Last Mile” 

April 21, 2010 

Responses of Jeffrey A. Eisenach to Questions for the Record 
The Honorable Anna G. Eshoo 

1 , I’ve long supported the idea of a free wireless broadband network, financed in part by 
commercials. I know that there is spectrum available for this purpose and there is a 
proposal outstanding to develop this idea. I would like to hear from the panelists 
today concerning their viewpoints on this issue: do you believe that a free broadband 
wireless lifeline can resolve some of the communications issues facing our hardest to 
reach populations? What other ideas do you support to reach the level of 
inclusiveness that will hook everyone up at the last mile? 

A: Efforts to create “free” wireless networks have thus far proven almost uniformly 
unsuccessful, and in my opinion are not likely to be successful in the future. There are several 
reasons for this. One is that “free” networks, because they do not depend on consumers for their 
support, are not subject to the same sorts of market discipline as networks that depend on 
consumers. The lack of broadband availability is a highly localized problem, in the sense that 
the solution for serving each unserved area will differ. Wireless solutions will no doubt play an 
important role in providing availability to many of today’s unserved areas. 

2. I’m also a proponent of “dig once” infrastructure projects. Tve heard from Secretary 
LaHood and Chairman Genachowski that they support this concept and it is included 
in the National Broadband Plan as a way to reach the last mile generally, and 
especially in hard to reach regions like Indian Reservations. Would each of the 
panelists give me their perspectives on how this type of program can facilitate their 
industries or reach underserved and unserved populations? 

A: I do not have a well-formed opinion on “dig once” infrastructure projects. 

The Honorable Kathy Castor 

1. Can you expand upon your comments on the USF? What subsidies do you think are 
unnecessary? Do you believe that subsidies for low-income users will improve 
broadband adoption rates? 

A: First, the USF is providing billions of dollars in subsidies to areas that are served by more 
than one provider. The existence of a second provider - especially one which has entered the 
market to compete against a subsidized incumbent - is proof positive that no subsidies are 
required (at least in areas w'here tire service area of the entrant covers all or nearly all of the 
service area of the incumbent “provider of last resort”). Second, with respect to subsidies for 
low-income users, the bulk of the evidence suggests that financial subsidies for broadband 
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service, in and of themselves, would not significantly increase adoption rates among low-income 
households. 

The Honorable Cliff Stearns 

1 . If the broadband plan’s analysis is anywhere near correct that 95 percent of the 
country has access to broadband and two-thirds subscribe, that means that broadband 
is available to the overwhelming majority of the country. The government has limited 
resources and we should make every tax-payer dollar count. It is important that the 
FCC and Congress engage in a cost-benefit analysis when deciding what aspects of 
the broadband plan to implement and how. Is it better to spend money and focus 
government efforts in areas of the country that don’t have access to broadband, such 
as Tribal lands and other high-cost areas that are uneconomic for the private sector to 
serve, before areas that do have broadband? 

A: Yes. There is no apparent public policy rationale for subsidizing duplicative broadband 
services. The more difficult issue is how to treat satellite providers, whose service territories are 
not defined by the geographic limits of a wireline infrastructure. In order to avoid discriminating 
against these providers, it would likely be necessary to design a consumer-centric (as opposed to 
provider-centric) system. 

2. If we subsidize “underserved” areas where there is already at least one commercial 
provider, instead of just unserved areas, don’t we cause more harm than good by 
splitting the subscriber base in a high-cost area and making it harder for both the 
unsubsidized and subsidized provider to succeed? 

A: That is correct, 

3. Do you agree that tlie FCC must do a much better cost-benefit analysis before we 
actually start subsidizing broadband through the universal service program in the way 
the broadband plan proposes? 

A; The USF Program envisioned in the National Broadband Plan would involve spending tens 
of billions of dollars over the course of many years. A comprehensive and analytically sound 
benefit-cost analysis surely should be a precondition for such a large public spending program. 

In my opinion, no such benefit-cost analysis has been performed to date. 

4. If we are trying to promote broadband deployment, does it make sense to tax 
broadband service by assessing universal service fees or other charges on it? 

A: In my opinion, it would be preferable to fund any broadband subsidies out of general tax 
revenues rather than from a tax on communications services in general or broadband in 
particular. 

5. If we are trying to promote satellite broadband, does it make sense that the FCC 
International, Engineering, and Wireless Bureaus just placed conditions on SkyTerra 
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restricting its ability to sell wholesale services to AT&T and Verizon? Don’t such 
conditions also harm our goal of promoting wireless broadband? Is there any 
economic justification for restricting a commercial provider from striking voluntary 
deals with AT&T and Verizon? 

A: The FCC has not, in my opinion, provided a valid public policy rationale for the restrictions 
in the Skyterra Order, nor is it likely such a rationale exists. The U.S. wireless market is the 
most competitive in the world, and efforts to alter artificially the industry’s structure by 
advantaging some competitors over others are likely to harm consumer welfare. 

6. If municipalities are going to provide broadband, should it be targeted to areas where 
it is uneconomic for the private sector to offer service? What are the economic 
consequences of inserting municipal broadband into markets where there are already 
commercial providers? 

A; In general, efforts by municipalities to operate broadband services have proven unsuccessful, 
and in my view are not likely to prove more successful in the future; and, they are less likely to 
be successful when they are operated in competition with commercial providers. The 
consequences of doing so are to reduce incentives for investment by commercial providers while 
at the same time wasting taxpayer resources which could be put to better use elsewhere. That 
said, as I have indicated elsewhere, lack of broadband availability is a localized problem, and 
there may be particular instances where a municipality or other government agency can play an 
important part in the solution, even including providing service to otherwise unserved areas. 


o 



